ALLERGY 


ERICH URBACH, M.D. 

Chief of Allergy Ihpnrtmenl.Jetei^h Hospital, Phtladelphin, 
•Issocjfllf i»» Dermatology, Vmrersitij of Pennsyliania 
School of MeiJicine; MonOer, Uoanl of Ilcgents, 
Amenean College of AlUrgnts 

and 

PHILIP M. GOTTLIEB. M.D. 

•Ujoeiafc in Allergy Department, Jewnh Hospital, Philadelphia, 
Inilruetor tn fMieme, L nitcrstlyof I’ennsijhania 
School of Xfediciue, Fellov, .Imencon 
College of tllergisls 

SECOND EDITION 

Second Printing 10 



GRUNE & STRATTON - NEW YORK 


ALLERGY First Edition published 1943 
Second Edition published 1946 
Second Edition second pnnting published 1949 
SKIN DISEASES NUTRITION AND METABOLISM 
by Ench Urbach published 1946 


COVTRICHT 1940 
Grunb a Str\tton Inc 
381 Fourth Avenue 
New Aork 10 N A 


Printed bt 

lAAVERLA PRESS INC 
Baltimore USA 



To 

Dr. Joh'C II. Store's 
Pru(e*sor of Cutaneous }(etlictne 
Vniieraty of Pennsyirania Srfiool of Mclu-tne 
a jcAc/<ir and true fnend 
(Ais book is dedicated 
trtlb « deep sense of 
admiration and <fralilwle 



PREFACE TO THE SECOND EDITION 


I N LESS than three years since its publication, 
the first edition of this volume has been 
exhausted. During this time, Portuguese and 
Spanish translations have appeared. We arc 
indeed grateful for the manifest support and 
Confidence of our colleagues and friends. 

For many years, my collaborator. Dr. 
Philip M Gottlieb, has helped in the prepa* 
ration of this booh and worked with me on 
numerous original jiapers. For that reason 
I ha\e now adopted him as a {lermancnt 
lilcraiy associate. 

It is becoming increasingly apparent that 
the incidence of allergic diseases has attained 
an all-time peak. There are many instances 
in which the entire famil}', parents and children 
alike, sulTer from some form of bronchial, 
nasal, gastro-intestrnal, cutaneous, or cerebral 
liN-persensiiiveness, and xerj' few in which at 
least one member is not afHicted. This state 
of affairs is truly alarming and calls for con- 
certed action on the part of the medical pro- 
fession. Xos\ with the return of peace, a 
determined effort should be made by both 
Xational •■Mlerg)* Societies to carrj* out and 
support basic scientillc work designed to 
elucidate the fundamental causes of the hy- 
persensitive state in man and animals Special 
research institutes should be established in 
which biologists, chemists, physicist*, im- 
munologists, clinicians, and veterinarians 
may investigate the obscure causes which have 
made allergic diseases increase to such an ex- 
tent that there is a veiy real danger that in the 
not too distant future exerj' one of us will be 
allergic. 

On the other hand, few branches of medicine 
ha\ e made such progress in the last three years 
as has allergx'. This is best demonstrated by 
the immense literature which has appeared in 
that time, making it necessary' to insert in the 
second edition nearly 1,300 new references and 


to increase the reading matter by more than 
10 per cent. Twenty-one new illustrations 
have been added 

In order to avoid bulkiness a double-column 
format was chosen Moreover, small print 
was employed for technics, botanical dis- 
cussions, case histories, and the like. A few 
hundred older references were omitted. 

The following new sections were added: 
psychosomatic aspects of allergy, Rh factor, 
allergic bronchitis, allergic cough, and eosino- 
philic er> llircdema. 

The following sections were materially en- 
larged: drug allergy, with particular attention 
to sulfonamides, penicillin, and thiouracil; 
endogenous allergy, toxic and allergic contact 
dermatitis, treatment of migraine; sensitixity 
to human plasma, the pathogenesis of lupus 
erythematosus, periarteritis nodosa, and rheu- 
matic fever, the allergy of infectious diseases; 
the various test methods, the diagnosis and 
complications of asthma, and cellular passive 
transfer by means of the rrbach-Koenigstein 
method. Xo portion of the book has es- 
caped revision. Finally, through the courtesy 
of Dr M B. Sulzberger, a complete list of the 
concentrations used in patch testing was 
appended. 

Again we have not hesitated to give our 
opinions, interpretations, and ideas, particu- 
larly regarding treatment However, as in the 
pre\ lous edition, an attempt has been made to 
present controx ersial subjects in an impartial 
manner. 

Expenses incidental to the preparation of 
this book were defrayed in part bj’ a grant from 
the Allergy Research Foundation, Inc., Phila- 
delphia, Pa. 

The book is a genume tribute to the gener- 
osity of the publisher, Mr. Henry' M. Straton. 

Philadelphia Erich Urbach 

April 1946 



PREFACE TO THE FIRST EDITION 


T he \-ast importance of allcr;^- in all aspects 
of mc<licine is reflected in the immensity of 
the literature, which has increased to such a 
point that no one person can hope to encompass 
all of it. There are, of course, some reference 
books covennp the subject admirably, as well 
as a number of excellent sjwcial monographs 
that deal with their particular fields most 
thoroughly. 

The stud\ of allcrgj.* has made huge strides 
during the past ten years Tlianks to the close 
cooperation of immunologists, pathologists, 
internists. j>ediatricians, dermatologists, rhi- 
nologists, and ojihthalmologisis, new vistas of 
knowledge have been o{rened up anel highly 
significant disco\ cries ha\e been made, j>ar- 
ticuiarly as regards etiolog\', diagnosis, and the 
basic e.xpcrimental background. The clinician 
must admit, howexer. that the allergic view- 
point in general and tlic allergic approach to 
treatment in particular still encounter rather 
considerable skepticism among the profession, 
and that, in fact, the avaikable methods of 
prophylaxis and therapj' of allergic diseases 
are, to a certain extent, inadequate. There 
are a number of reasons for this The present 
generation of physicians — like tlic two pre- 
ceding — was brought up in a medical era ori- 
ented chiefly along chemical and bactcnologic 
lines. Therefore, their attention has been 
directed almost exclusively toward the dis- 
coxerx- of the immediate causes of a given 
disease, while the predisposing factors, which 
often are as important as the eliciting agents, 
hatt? icen Iscgely igncKd. The .trgwTrcnf 
might be aditinced that, even when the pre- 
disposing conditions are recognized, it is fre- 
quently not possible adequately to deal xxith 
them, since this would inx-olve fundamental 
alterations in the patient’s mode of lixnng, 
working, eating, and even thinking. Bat the 
great progress of the past few years inheres in 
the fact that we are no longer content merely 
to determine and eliminate the allergen, but 
also attempt to define the general influences 
responsible for the production and mainte- 
nance of the disease and to eliminate all such 
contributor^’ elements. In other words, we 


recognize that hyposensitization without elimi- 
nation of the factors predisposing to allerg}’ is, 
in most instances, only of temporarj' value 

Another reason w by many therapeutic meas- 
ures fail, IS that they are usually predicated on 
the results of skin tests alone, and that the 
latter arc more or less futile in certain condi- 
tions. particularly food, drug, and gastro-m- 
tcstinal allergies The emancipation of diag- 
nosis from this one-sided approach, and the 
increasing emphasis on trial and exposure tests, 
such as eni ironmental. elimination, nasal, and 
bronchial tests, are among the achiex’cments of 
recent years 

\\ e are beginning to understand that allergic 
diseases arc by no means caused exclusively by 
exogenous agents. Tlic w riter has endeavored 
to show the significance of endogenous aller- 
gens— anil most especially of the auto-endog- 
enous agents— in the etiologx’ of many condi- 
tions of hyjicrsensitiveness. including some of 
hithcrio unknown origin 

Tlie intra- ami subcutaneous methods of 
hjiKisensitizaiJon are quite ineffectual in food 
and drug allergies. In such cases measures of 
deallergization are helpful, especially those 
based on the principle of oral skeptophylaxis 
The chief differences between hj’posensitiza- 
tion and deallergization are given in some de- 
rail in the text, and their practical application 
is illustrated by numerous examples. 

The concept of allergx’ is today commonly 
identified with that of h>’persensiti\'eness; 
correspondingly, diseases of hx-persensitreeness 
an? gef^caily cs}k<} ,ii}eeglc disesses This 
sj'Tionj'mity has, in the course of lime, led to 
the designation of all kinds of clinical manifes- 
tations as "allergic,” so long as they could be 
interpreted as the expression of an altered re- 
actixaty. Ofax-iously such excessive broaden- 
ing of the concept of allergj' threatens to 
weaken it to the point of rendering it useless. 
Tlie writer holds, therefore, that a given case 
may properly be called allergic only if the fact 
that it IS mediated bj' an antigen-antibody 
reaction lias been established in principle. If 
this cannot be demonstrated — or has not as yet 
been demonstrated — for the condition under 



PRFFACE TO THE FIRST TDIIION 


consideration, the term “pathergy” should be 
used to indicate that the disease is funda 
mentally one of hyper or h> poscnsiti\ eness 

As a science de\ elops new terms must be 
coined to express new thoughts Therefore 
the concepts ‘hetero allerg> ” ‘ parallergy,” 
and “metallerg) ” are discussed m some detail 
Their value in our understanding of some 
phenomena of hyper and h>posensiti\ eness, 
as well as of the mechanisms underlying 
certain therapeutic methods including metal 
lergic hyposensitization and dealte^ization is 
stressed Similarly consideration is given the 
Shwartzman phenomenon from the standpoint 
of its significance as an important form of toxin 
hy^Dersensitiveness 

The goal that the writer has set for himself 
IS to offer to the practitioner, to the specialist 
in all fields in w hich allergy play s a rCle, and to 
the student of allergy, a critical presentation, 
along w ith representativ e illustrations to serve 
as a guide in the diagnosis and management of 
the diseases of hypersensitiveness The sci 
entific investigator will find a discussion of 
fundamental principles in the initial chapters 
of Part I, the rest of which is devoted to the 
methods of diagnosis and treatment Part II 


deals extensively with the more common etio 
logic agents while Part III comprises a dis 
cussion of the various diseases from the clinical 
and therapeutic viewpoints The Appendix 
includes a series of detailed clinical record 
forms for the allergy patient as w ell as tables of 
concentrations for the substances used m patch 
testing 

In order to enable the reader to delve more 
deeply into problems of especial interest some 
2 300 references from the literature are pre 
sented m the form of footnotes Every effort 
has been made to avoid duplication of the dis 
cussions m the text for the purpose of inclu 
sixeness numerous cross references are sup- 
plied throughout 

The author has attempted to give an im 
partial presentation of the conflicting views on 
controversial questions, he has however, ex 
pressed his own opinions and critical comments 
wherever necessary This, he felt, was not 
only the pnvnlege but indeed the duty of a 
worker who, for almost twenty five years has 
intensively dev oted himself to the subject both 
m the field of experunental investigation and m 
clinical experience with a large and varied 
material 
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Part One 

FUNDAMENTALS OF ALLERGY 


Chapter I 


HISTORICAL SURVEY 


T he histor\ of medicine shows that the 
prevalent political, social, and hygienic 
conditions characterizing various epochs, coun- 
tries, and occupatfonaf groups are accompanied 
bj' certain distincthe tj-pes of disease. The 
medical historian of the future will un- 
doubtedly have to report that the first half of 
the twentieth centur>- nas distinguished by an 
alarming increase in the incidence of allergic 
diseases in the so-called civilized countries 
Isolated cases of hiTiersenitiveness have, 
/indeed, been mentioned throughout histor>-. 
Lucretius (first centur)’ b.c.) is said to have 
coined the significant proverb, “One man’s 
meat is another man's poison "y Galen (a.d 
130-200) was aware of such a condition as 
allergj’ to goat’s milk. vAnd the Bab> Ionian 
Talmud (second centurjO giv es precise instruc- 
tions on how to combat an intestinal egg hyper- 
sensitiveness by means of appropriate prepara- 
tions of egg white (H. I. Goldstein) The 
physicians of the Middle .Ages were well aware 
of the fact that some people became afflicted 
with severe attacks of sneezing or of asthma in 
the presence of certain flowers, shrubs, or trees 
(Botallus, 1565; van Helmont, 1600, Bennin- 
gerus, 1673). Roses were specially suspect 
(Ledel, 1683, Hunervvolf, 1683; DeRcbecque, 
1691; Veit Riedlin, 1695). Timaeus (1667) 
and William Scott (1776) reported on violent 
asthmatic paroxysms produced by the effluvia 
of ipecacuanha; Willis (1621), on such attacks 
follow ing consumption of certain foods. 

The symptoms following transfusion with 
lamb’s billed — described by Denis (1667) — 
were un<{uestionably manifestations of serum 
disease^^ ilagendie (IS39) observed that when 
dogs were given injections of foreign serum 
they acquired a strange condition often leading 
to death w hen a subsequent infusion w as giv^ 




within ten to twelve days. This was probably 
the first instance of e.vperimental anaphylaxis. 

These few scattered and haphazard notes 
w ill at least serve to indicate that everj' case of 
hypersensitiveness w as once such a rare occur- 
rence as to merit special mention. That time 
has passed. At present the average practi- 
tioner IS called upon almost ev ery day to treat 
cases of aUergy'. The reasons for the almost 
universal allergization of the human race will 
be discussed elsewhere m some detail. 

We shall first briefly consider the men whose 
names are outstanding in the science of allergy 
and whose basic investigations will frequently 
be referred to in this book. . 

We are indebted to C. Rje hAtTor the first 
fundamental contribution's Ti this field. He 
undertook a senes of systematic experiments 
(1898-1902) and succeeded m specifically sensi- 
tizmg animals to a giv en poison (actinia toxin, 
eel serum) by means of a preliminary injection. 
This phenomenon he called “anaphylaxis” — 
i.e , remov al of protection. The importance of 
Richet’s work is in no way diminished by the 
fact that he assumed that the anaphylactogenic 
substance had to be primarily toxic. Arthus'^ 
(1903) first recognized the fact that nontoxic 
agents, such as normal or foreign serum, could 
also elicit these manifestations of hypersensi- 
tiveness And Arthus also demonstrated that 
repeated subcutaneous administration of serum 
will produce local reactions (Arthus phenome- 
non), sometimes so severe as to result in 
neerbsis. 

'^Theobald Smith is another pioneer in the 
field of e.xperimental anaphylaxis. In addition 
to his other contributions, be discovered that 
guinea pigs are especially easy to sensitize. 
Then there are Rosenau and .Anderson, Otto, 
Wolff-Eisner, and Besredka, who showed that 
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repeated injections of small doses of antigens both the practical and the theoretic viewpoint, 
m sensitized animals brought on a state of at was made when Prausnitz and Kuestner (1921) 
least temporary insensitiveness Besredka first provided the method of passive transfer 
(1907) introduced the name "anti-anaphylaxis” of hypersensitiveness by means of blood serum 
for this procedure This technic now gave the clinician an op 

These and many other authors resorted to portunity to demonstrate the presence of 
animal experimentation in their attempts antibodies as evidence of an allergic etiology 
to clarify the numerous problems arising in in cases previously assumed to be so caused 
the study of the phenomena of hypersensitive impurely clinical grounds M t\alzer (1927) 
ness However, it was von Pirquet (1903) ^successfully employed this method m two 


who, on the basis of clinical observations and 
experiments on human beings, ingeniously 
promulgated the principles that have since 
become the basis of modern allergy These 
studies were made on the theretofore almost 
unknown condition of serum sickness (on 
which he and Schick wrote the first detailed 
monograph) and on the clinical phenomena 
m xaccmation and certain infectious diseases, 
including measles and tuberculosis This 
great investigator advanced the theory that 
all disease symptoms that an organism acquires 
after acquaintance with any organic substance, 
living or nonviable, are attributable to an 
altered condition He coined (1906) the term 
"allergy” (Greek ?py«o, “altered ca 

pacity to react") "^on Pirquet also introduced 
(1910) the cutaneous tuberculin test (by 
means of scarification) and thus was the 
creator of modern skin testing m allergy It 
might be of interest to mention here that 
some fifty years earlier, Blackley h^d described 
skin tests with pollen, this woil^. however, 
had fallen into oblivion 

In 1911, Noon and Freeman introduced the 
treatment of hay fever by means of intra 
cutaneous injections R A Cooke, in the 
same year, performed the first recorded intra 
cutaneous tests for diagnostic purposes 
During the next few years, Schloss, Walker, 
Coca, Cooke, and others made distinguished 
contributions toward the development of the 
technic of skin testing, and thus established 
this most essential diagnostic procedure 
The epicutaneous test, more commonly 
known as the patch test,” so useful for the 
detection of allergic dermatitis, especially of 
occupational types, was described by J 
Jadassohn as early as 1894 But this valuable 
technic did not become truly popular until 
it had been intensively employed by Bloch 
in Europe and Sulzberger in the United Sta^ 
The next great advance, important from 


other important problems first, to identify 
the allergen by means of a passively prepared 
skin site in a recipient, when it is either dan 
gerous or impossible in a given case to perform 
direct tests with the allergen and, second to 
show that all the mucous membranes of the 
human body can be allergized m the same way 
ad the skm In conjunction with Roenigstein 
Urbach (1924) dev eloped a method of passive 
transfer for the demonstration of tissue anti 
bodies, using the fluid from cutaneous blisters, 
either occurring naturally or deiibeialelj 
raised with cantharides Other technics that 
greatly advanced the experimental side of 
work on allergy are to be credited to Schultz 
and Dale (1912-1913) for the uterus test, 
and to Manwanng and Kusama (1917) for 
the lung perfusion test 
The study of allergy was immensely ad 
vanced by the brilliant work of Landsteiner 
(j927), who showed that a host of antigenic 
substances could become complete antigens 
by conjugation with proteins The so called 
hapten theory first made it possible to consider 
several important forms of hypersensitiveness 
— drug sensitiveness physical hypersensitive 
ness, contact dermatitis — as being at least 
ID part, manifestations of allergy 

The problem of the manner in which human 
allergization occurs was clarified by the fun 
damental work of many investigators, of whom 
only a few can be mentioned Experimental 
sensitization of the skin by means of chemical 
substances was first achieved by Bloch, Sulz 
berger, and Landsteiner, that of the bronchial 
mucosa by means of inhalants by Ancona, 
van Leeuwen, and Busson, and that of the 
nasal mucosa by means of pollen, b> Ulrich 
Sere we must also mention the work b> 
Rosenau and Anderson, and Ratner on aller 
gization of the fetus by the placental route 
We should now like to consider briefly 
tJie pioneer work done in relation to the various 
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allergic diseases. Meltzer (1910) first ex- 
pressed the thought that asthroa may belong 
to the group of anaphylactic diseases, on the 
basis of John Auer’s demonstration that bron- 
chospasm is an intrinsic feature of anaphylactic 
death in the guinea pig. 

In the history* of hay fever, the name of 
Bostock (1819) must be mentioned first. He 
ViTote the earliest and non classic description. 
Elliotson (1839) adopted the lay term “hay 
fever” and held pollen largely responsible for 
the disease. But it nas Blacklej' (1873) 
who, by means of brilliant e.-gieriments on 
himself (inhalation of dust from blossoms, and 
skin tests), first presented proof that hay fever 
is a pollen hj’persensith'eness. 

Duke (1925) in masterly fashion grouped 
all thebj^persensitMties to cold, heat, pressure, 
and light under the heading of ph>-sical 


allergies, and contributed important investiga- 
tions in this field. 

G. Shwartzman (1929) merits special men- 
tion as the author of the phenomenon that 
bears his name and that will probably play 
a major part in our understanding of certain 
forms of faj’persensitiveness. 

J. Jadassohn and Bloch in Europe, and 
notably Sulzberger andL. Schwartz in America 
made outstanding contributions to our knowl- 
edge of dermatitis as an allergic manifestation. 

Id conclusion, mention should be made of 
the names of Coca, Cooke, and Doerr as 
eminent scholars in expanding and clarifying 
the concept of allergj'. We shall have frequent 
occasion to refer to their work. In addition, 
we should give credit to More (1926) for estab- 
lishing the concept of parallergjq and to 
Roessle (1932) for that of patherg>’. 



Chapter II 

THE PHENOMENA OF HYPER- AND HYPOSENSITIVENESS 


ALMOST fifty years ago, von Behring m 
jTx. troduced the terms iiypersensilneness 
and hyposensilneness to refer to increased and 
decreased reactivity, respectively Von 
Behring coined these words to designate the 
observation that, in the course of treatment 
with diphtheria or tetanus toxin an animal’s 
state of reactivity frequently undergoes a 
considerable change In this tjpe of altered 
reactivity (known as toxin hypersensitiveness), 
the specifically hypersensitive animal will 
respond to an injection of toxin, not with 
anaphylactic manifestations but rather with 
disturbances dependent on the nature of the 
toxin However, in comparing this loxtn 
hypersensitiveness with allergic hjpersensi 
tiveness, in which the manifestations of the 
reaction do not depend upon the nature of 
the excitant allergen but entirely upon which 
organ is sensitized, it becomes apparent that 
the term, hypersensitueness is used for two 
entirely different types of reactivity 

This example will serve to emphasize the 
absolute necessity for establishing a single 
clear cut nomenclature in the study of im 
munology The need for this is all the more 
urgent since numerous authors now employ 
such terms as hypersensitiveness, idiosyncrasy, 
atopy , anaphylaxis and allergy as nearly 
synonymous, while other authors use them 
in different and even opposite senses This 
may ultimately lead to such confusion m the 
nomenclature that the basic concept would 
be endangered 

It appears therefore, that we must set up 
a clear and unequivocal system of nomen 
clature, based on demonstrated facts 

To begin with, we can no longer employ 
von Pirquet’s concept of allergy in the widest 
sense of his original definition (1906) This 
embraced all alterations m the stale of re 
activity of an organism due to contact with 
any organic living or nonviable substance 
However valuable and fruitful von Pirquet s 
contribution may have been, his term allergy 
must now be employed in a modified sense 


Under the leadership of Doerr’, immun 
ologists and allergists abroad united ''1925) 
in recognizing as truly allergic only su(h 
reactions as are based on an antigen antibody 
reaction Allergy was then defined as the 
alteration in the reactivity of an organism 
usually occurring after exposure to a sub 
stance, the antigen as the result of the pro 
duction of specific antibodies the presence 
of these antibodies causes the organism to 
react to subsequent contact with the same 
antigen m a different manner than at the time 
of the first exposure— usually more rapidly 
and more intensely (Bloch*) 

In Europe today , the viewpoint is generally 
accepted that an antigen antibody mechanism 
represents the basis of all allergic hyper or 
hyposensitiveness In America however, 
opinion seems still to be divided Certain 
eminent authorities here reject the postulate 
of an antigen antibody reaction on the fol 
lowing grounds insistence on the demonstra 
tion of antibodies would necessarily exclude 
from the classification of allergy many well 
known and accepted conditions such as hyper 
sensitiveness to drugs sensitization of the 
eczematous type (including even that de 
liberately produced with plant products and 
simple chemicals), and the phenomena of 
tuberculin and trichophytin allergy 
This group — led by Coca* and Sulzberger^ 
— employs the term atopy to designate those 
types of human hypersensitiveness in which an 
antigen antibody mechanism is demonstrable 
— a reaction based upon hereditary predisposi 
tion These authors designate all other forms 
of human hypersensitiveness as nonaloptc 
allergy And anaphylaxis is the term they 
generally employ to denote a form of specifi 
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cally altered reacti^-it}' that can regularly be 
produced only in laboratory' animals. 

Others (including Zinsser, Kolmer, Topley 
and Wilson, Gay, Doerr, Rackemann, Vaughan, 
B. Ratner, Ramirez, and Urbach) do not 
favor this nomenclature. They point out 
that the results of recent experimentation in 
allergy and new er investigations into the chemo' 
serology of antibodies have ser\‘ed to negate 
the premises that may originally have justified 
the concept of atopj*. These authors insist, 
therefore, that differentiation between atopic 
and nonatopic allergy is no longer permissible 
(for a thorough discussion, see p. 9). Fur- 
thermore, it must be stated that almost all 
authors today agree that anaphylaxis is to be 
regarded as only a special type of allergic 
manifestation, not limited in its occurrence 
to animals. 

It must be conceded, however, that not 
every phenomenon of hypersensitiveness is 
necessarily based on an antigen-antibody 
reaction; or, to put it more conservatively, 
the proof of such an antigen-antibody reaction 
is as jet frequently not available, since it is 
often impossible to demonstrate, chemtcally 
or biologically, the presence of 'secondary’ 
exogenous allergens (see p. 115). As pertinent 
examples we might mention the light derm- 
atoses based on disturbed porphyrin me- 
tabolism, in which tolerance to light js re- 
established after pathologic intestinal flora 
is restored to normal (Urbach), or the cases 
of urticaria due to pressure, in which the 
eliciting factor, pressure, becomes ineflectuaf 
after the underlying intestinal disturbance has 
been cured (Urbach and Fasal). According 
to the definition of allergy above, these con- 
ditions are not allergic, yet they certainly 
represent reactions of specific hypersensitive- 
ness. 

It is imperative to express all this clearly’ 
in the nomenclature. 

A. THE CONCEPT OF PATHERGY 

The necessity for an inclusive term for the 
various types of pathologic altered reactivities 
has led to several very’ interesting and valuable 
suggestions. The first of these was the crea- 
tion of the concept allergy. "I suggest the 
term ‘allergy’ to designate this general concept 
of allered capacity to react,” declared von 


Pirquet.* Even though this pioneer later 
set up certain postulates for the manner in 
which the alteration in reactivity takes place 
(recovery' from a disease, previous exposure 
to bacterial or other substances foreign to 
the body’, etc.), his definition still remains 
too vague. Coca, m 1931, suggested the com- 
prehensive term hypersensitkeness. “Hyper- 
sensitiveness,” Coca said, “should be defined 
as specific sensitiveness in man and lower 
animals that is mediated by a special mech- 
anism.” However, quite aside from the fact 
that von Behring had already made use of 
this term to designate the entirely different 
toxin hy’persensitiveness. Coca’s definition 
would seem to exclude (literally’ at least) 
the important states of hypo- and insensitive- 
ness. Stokes® employed the phrase “broaden- 
ing of the allergic state.” Some French 
authors recommended the designation “in- 
tolerance”, others suggested “hyperergy,” 
‘•panallergy’,” and so forth. The writers 
feel that none of these terms is suited to serve 
as the general comprehensive designation 
for the various forms of pathologic altered 
reactivities 

In 1932, Roessle^ coined the term palhergy 
for the totality of the pathologic manifestations 
that can be elicited by a state of altered re- 
activity. Pathergies are not to be considered 
as the bving organism’s pathologically in- 
creased or decreased reaction capacities per 
se, but only as those manifestations that are 
based on an innate or acquired alteration in 
the organism’s reacChe capacity’. 

.An example will make this clear. Every- 
body reacts with a certain amount of local 
erythema to a given pressure applied for a 
given length of time, howexer, if the subject 
reacts to the same pressure with marked 
redness and w healing, this represents an altered 
reactivity' or pathergy. 

For clinical purposes, the senior author® in 
1934 offered the following more sharply for- 
mulated definition: The concept of pathergy 
embraces all acquired and innate abnormally 
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increased or decreased capacities of Kting 
tissues to react to the influence of chemical 
or physical agents, whether these agents 
have the character of antigens or not. Thus 
we may designate as a “pathergeo” any sub- 
stance that is capable of eliciting a pathergic 
reaction as defined, regardless of whether the 
reaction is based on an antigen-antibody 
reaction or is elicited in some other manner. 
The senior author further suggested* using 
“patherg}-” as the comprehensive term for 
all allergic and nonaliergic processes of hj'per- 
and hyposensitiveness, and subdbnding path- 
erg>' into allergic, hetero-allergic, and non- 
allergic pathergies — of which, of course, only 
allergic pathergj’ corresponds to allerg>' in the 
strictest sense (i.e., hypersensitiveness based 
on an antigen-antibody reaction). Table 
1 indicates the relationship of these forms 
of hyperseasitiveness, which will be considered 
smalim below. 

We are well a«are of the dangers inherent 
in any attempt at classifying all the manifesta- 
tions of hypersensitiveness in tabulated form. 
Such a procedure might well create the im- 
pression that each group of phenomena repre- 
sents a totally independent process that is 
entirely unrelated to any other process and 
that may therefore be considered as a strictly 
isolated entity. We ^^sh to dispel any such 
impression at once. In fact, quite the con- 
trarj' is true, for the suggested system of 
nomenclature and subdivision is so elastic 
that it readily admits of the correct classifica- 
tion of each phase of hj^persensitiveness — 
for example, the transformation, often ob- 
serx-ed clinically, of an originally aUergic 
hj"persensitiveness into a state of polyvalent 
metallergic and finally nonaliergic patherg>'. 
On the other hand, a disease originally classified 
as belonging to the group of nonaliergic 
pathergies will find its place in the group of 
allergic pathergies as soon as new methods of 
investigation reveal, in any given case, the 
existence of an antigen-antibody mechanism. 

B. ALLERGY (ALLERGIC PATHERGY) 

The establishment of the general concept 
of pathergj* enables us to redefine more 
sharply the concept of allerg>'. Thus, allergj' 
is to be considered as a condition appearing 
after previous — sometimes even in utero — 


sensitization, based on an antigen-antibody 
reaction, and manifested as a hj'per- or hypo- 
sensitiveness to a primarily nontoxic antigen 
(cf. definition, p. 4). 

A great many pathologic states have been 
more or less arbitraril)' designated as allergic. 
For more precise classification, Doerri has 
outlined four criteria which must be fulfilled 
before a condition may be properly accepted 
as being of trul)* allergic origin. These 
so-called four points of Doerr are: 

(1) Aberrance from the norm, as evidenced 
by comparison between an individual's present 
and previous behavior, or, in a congenital 
case, between the given individual’s beba^nor 
and that of others. For e.xample, all members 
of a family eat strawberries and only one child 
suffers an attack of angioneurotic edema. 
WTien this occurs after the very first ingestion 
of strawberries, the reaction is described as 
one of innate allerg)’ (though, as we shall 
note below, this conclusion is not absolutely 
justifiable; see p. 11). If the child has eaten 
strawberries several times previously, the 
reaction is one of acquired allergy* 

(2) Specificity, either mono- or poljwalent. 
For example, when an individual is hyper- 
sensime to only one agent, the condition is 
to be described as a monovalent specific allergy; 
when there is hypersensitiveness to all members 
of a given chemical group (e.g., all mercury 
preparations), the condition is called a group- 
specific allergy; when, on the other hand, the 
hypersensitiveness involves various but un- 
related substances (e.g., neoarsphenamine and 
bismuth), it may be regarded as a poljw’alent 
specific allergy. This condition is not to be 
confused with polyvalent metaspecific allergy 
(foe examples, see p. 29) and polywalent 
nonaliergic pathergy. An illustration of the 
latter is seen when asthma attacks are elicited 
not only* by dust, but by exhaust fumes from 
automobiles, by the odor of turpentine, etc. 

(3) Symptomatology of allergic reaction totally 
unreiaM to the pharmacodynamic properties 
of the giren allergen. For example, in order 
to determine whether a contact dermatitis 
is of allergic or nonaliergic nature, one must 
apply- patch tests of the suspected chemical 
in concentrations that have proved in an 
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adequate group of subjects not to be primarily 
irritating (toxic) The same is true in teeing 
the reaction to a drug If oral administration 
of atropine, for instance, elicits symptoms that 
are recognizable as essentially toxologic, it 
IS not an allergic reaction but rather a specific 
manifestation of a nonallergic hypeisensitive- 
ness 

(4) Proof of Ihe organic basts of the allergic 
mamfestahon by demonslration of specific anlt 
substances {anhbodtes) This can be accom 
plished in any of several ways, namely by 
passive transfer of the reactivity by means 
of blood serum or of blister fluid (Prausnitz- 
Kuestner and Urbach-Koenigstem methods, 
respectively), by testing the reactivity of 
isolated organs or tissues by mean of the 
Schultz-Dale experiment, by specific hypo 
sensitization As will be shown in some 
detail below, the demonstration of antibodies 
IS by no means possible in every case It 
will suffice, in principle, that the demonstration 
of the antigen antibody mechanism can be 
made in a sufficient number of cases of a given 
type or during certain phases of these cases 

An allergen, then, is defined as a substance 
(or living organism or physical agent) that 
can be proved to be responsible for the pro- 
duction of antibodies within the body Syn- 
onyms for allergen are antigen, anaphylacto 
gen, tdiosyncrasogen, and atopen Antibodies 
are defined as specifically reacting substances 
of protein composition found in the serum or 
tissues of higher animals, produced in response 
to the introduction of allergens, and capable, 
on uniting with them, of reacting m some 
observable manner Synonyms for antibodies 
include reagins, sensitizins, anaphylactms, 
agglutinins, precipitins, and antitoxins de- 
pending on the precise nature of the reaction 
in question 

Allergic pathergy is subdivided into alJergic 
hypersensitiveness and allergic hyposensitive- 
ness y* 

1 Allergic Hypersensitiveness 

Untold numbers of laboratory experiments 
have established the fact that the phenomena 
designated as anaphylaxis and local anaphy- 
laxis {Arthus phenomenon) fulfill all the 


criteria of Doerr, given above Generations 
of clinical observation, along with the dem 
onstration of the presence of circulating or 
tissue antibodies, have shown that certain 
diseases in man are likewise examples of al 
lergic hypersensitiveness Included m this 
category are all those diseases properly termed 
“allergic ” Other less common conditions 
(hypersensitiveness to physical agents, to 
drugs, and to bacteria or their products) 
may be allergic m nature, or may be the result 
of other tjqies of pathergy There is also 
convincing evidence that acquired anti-in 
fectious immunity is merely a special type of 
allergic hypersensitiveness All this will be 
considered m detail m the s“cond and third 
parts of this book TJie basic principles and 
the nomenclature will be discussed herewith 

Allergy 

Allergy is the term commonly used to denote 
all the protean manifestations of allergic hy- 
persensitiveness in man, as exemplified by 
those“'Cases of asthma, polhnosis, urticaria, 
migraine, and the like, in which the four points 
of Doerr (p 7) can be demonstrated 

A naph ylaxis' 

Richet suggested the term anaphylaxis to 
designate certain phenomena of hypersensi 
tiveness m experimental animals These 
phenomena include constitutional reaction* 
(commonly known as anaph^actic shock) 
as well as se v ere local manifestations (known 
as the Arthus phenomenon) Detailed de- 
scription anT~discussion of the significance of 
anaphylaxis follow in a separate chapter 
(p ^ ) It will suffice here to say that the 
sjrmptoms of anaphylaxis elicited experimen- 
tally in animals, and occasionally also observed 
in human beings, are characterized by their 
seventy and acuteness These symptoms 
represent an excessiv e r eact ion of defense, so 
^violent that tKeTonsequences may be delete- 
nous to part or to all of the organism Richet 
thougHTat the"" time that this manner of re 
action represented a state of defenselessness — 
a view that led to the choice of the designation 
anaphylaxis (le, “without protection”) 

Anaphylaxis should be considered as a 
special case of aUergic hypersensitiveness— 
a state that is brought about under certain 
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( conditions, usually as the result of parenteral 
injection of.a . protemantigen— m animals and 
human beings. ' ~ " 

"^“fendency persisted for some time, and 
especially abroad, to consider anaphylaxis as 
representing the ver>' prototype of allergj'. 
This erroneous impression was due to the fact 
that, long before human allergies were rec- 
ognized, investigation of the problems of 
h\-peTsensitiveness was carried out exclu- 
sively on animals. After the manifestations 
of h}’persensitiveness in humans had obtained 
recognition, there was a general tendency' 
to ww all these manifestations with regard 
to their similarity to those achieved in 
animals. This attitude was of course er- 
roneous, because the conditions employed in 
animal experiments are basically diJSierent 
from those under which allergization arises in 
human beings. In experimental animals the 
antigen is administered by injection repeated 
at will at interx-als of only a few days, leading 
to rapid allergization; while in man the 
' j ^ntiggn usually rea rViP5_iln» _^ssues by bron- 
, chial , nasal, e nteral, or g nderma 1 absorption, 
I 1^3fng to gradu araitergization — 

The Unitarian school of thought among 
allergists, to which we subscribe, is of the 
opinion that allergic hiTiersensitiveness em- 
braces all the phemonena that the school of 
dualists designate as atopic and, in the ter- 
minolo^' of some, idiosyncratic. According 
to the former concept, anaphx’laxis, as already 
mentioned, as well as acquired anti-infectious 
immunity, are simply special tx^ies of allergic 
hjpersensitiveness. The conflicting \uew- 
points of the Unitarian and duabstic schools 
may be presented as fallows; 

Atopy 

“Atopy”* is a term coined by Coca* to 
differentiate certain forms of hjpersensitive- 
ness in man from anaphj’lasis in experimental 
animals. The original definition has been 
expanded and enlarged, and the present under- 
standing of the concept has probably been 
most clearly expressed by Feinberg*®! “Atopy 
is a type of hjpersensitiveness peculiar to man, 
subject to hereditarj" influence, presenting the 

* Or«k iro-wUi, disease ” 

’• Ftccirac, S M ; JAAIA. lU 2126. 19W. 


characteristic specific immediate whealing tjpe 
of reaction, having the circulating antibodj- 
reagin, and manifesting certain peculiar clinical 
qmdromes, such as asthma and hay fever.” 
To these, Sulzberger then added neuroder- 
matitis under the new designation of “atopic 
dermatitis.” 

One must grant Coca and Sulzberger that, 
at the time when the concept of atopy was 
formulated, clinical allergj' and e.xperimenta! 
anaphj'laxis appeared to be separated bj’ wide 
and irreconcilable differences A few j’ears of 
intensiv'e experimental inv'estigation, however, 
have sufficed to change the verj' basis of their 
assumption. Thus, leading immunologists 
(Zinsser, Enders, and Fothergill,” Kolmer,*^ 
Toplej' and \\'ilson,“ Gay,“ Bronfenbren- 
ner,'*'® Seegal and Seegal,'’ Doerr,'* Kallds 
and KaU6s-Deffner‘*) and allergists (Racke- 
mann,®* Vaughan"', Peshkin,® Ratner and 
Gruehl,® J. Jadassohn,*' Bloch,* Urbach®) are 
now of the opinion that “anaphylaxis to 
proteins in animals and all the forms of 
human idiosyncrasy are basically related in 
mechanism, depending upon a cellular reaction 
between an antigen and a specificsesslleanti- 
body reagin which has been de\'eIoped as a 
result of prexdous contact or sensitization” 
(Zinsser*) 

Can hjpersensitiveness be di\ided into an 
anaphylactic and an atopic type’ The answ er 
to this question is of fundamental importance. 

We shall, therefore, examine the reasons 
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that, at the time, caused Coca to segregate 
certain forms of human hypersensitiveness 
under the designation ‘ atopy ’ This will be 
done in the light of more recent experimental 
and clinical observations And we shall 
advance other evidence that leads us to be 
lieve in the basic identity of these two reactive 
mechanisms, making it necessary therefore 
for us to reject the concept expressed m the 
term atopy The nine points advanced by 
Coca and his school in support of the theory of 
atopy are given below in italics, each being 
followed by a brief discussion of its present 
experimental status 

(1) Experimental anaphylaxis may be tn 
duced at will tn animal species tilth certain 
antigens Atopic kypersensiliteness cannot be 
induced, eien by artificial contact, tn persons not 
subject to the atopic hereditary influence 

The investigations mentioned below demon 
strate that asthma and hay fever (the leading 
“atopic diseases”) can be induced expenmen 
tally — not only in animals, but also under 
certain conditions in a high percentage of 
human beings not subject to hereditary 
influences 

Busson and Ogata,*'' Sew alt and Powell,** 
Ratner Jackson, and Gruehl***® Alexander, 
Becke, and Holmes,*' Manteufel and Preuner,** 
Kallos and Pagel,** Kallos and Rallos Deffer," 
Prausnitz,** Courtright and h«5 associates,® 
and Urbach and his coworker^* have all 
succeeded m allergizing guinea pigs solely by 
having them inhale a dry antigen such as horse 
dander, castor bean dust, anti sheep serum, 
cotton dust, ragweed pollen, or egg white, 
either in a dry form or in a liquid state These 
exposures were earned out in a natural manner 
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in specially constructed chambers Repeated 
inhalations of the homologous antigen caused 
the allergized animal to react with manifes 
tations that clinically roentgenologically his- 
tologically in the pharmacologic response to 
epinephrine and even immunologically (im 
munity after repeated inhalation**) simulate 
human bronchial asthma m all respects (Kallos 
and Kallos Deffner**) 

Ulrich® allergized guinea pigs by insuf 
flation of dry ragw eed pollen into their nostrils 
He found that repeated contact almost in 
variably resulted in local nasal reactions 
resembling hay fev er 

Experimental production of asthma in hu 
man beings would be unethical and has there 
fore nev er been attempted How ever w e may 
mention here the unintentional experimental 
induction of asthma in man In the course of 
an experimental investigation of diphtheria 
immunization, Bousfield and King Brown*® 
exposed normal adults to finely atomized for 
mol toxoid m a closed room for fifty minutes 
These individuals were exposed twice, with an 
interval of two weeks Reactions following 
the first inhalation were negligible, but after 
the second they were rather severe in most 
instances (cough tightness ’ of chest) The 
dangers of the use of aerosols of similar nature 
m the prevention and treatment of influenza 
have been emphasized*' Hopps and Moul 
ton** were able to produce serious allergic 
reactions and fatal anaphylactic shock, m 
guinea pigs and rabbits by three to five ex 
posures to finely atomized liquid antigens, 
such as vanous nonhomologous serums or egg 
albumen 

Fuilhwimota, thara arc wvimwows cUmtaV 
observations that definitely indicate that 
asthma can be achieved quasi experimentally 
m human beings, under given conditions 
Thus, Ancona** reported the sudden ap 
pearance of asthma m 21 inhabitants of an 
Italian village All these individuals had been 
at work in a null, handling gram that had be 
come infested by the mite Pediculoides 
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I'cntricosus. Van Leeuwen*^ iras able to 
confirm these findings, clinically and in animal 
experiments. 

Another striking example of a high incidence 
of induced asthma is that of so-called “ursol 
asthma,” which occurs in 10 per cent of all 
employes in the leather-dyeing industry using 
that dye (Curschmann^). Furthermore, Fig- 
ley and Elrod^® obsen’ed that individuals 
living in the vicinity of castor oil factories 
acquired asthma from the inhalation of castor 
bean dust. Towey, S«eany, and Huron*" 
reported that 33 per cent of their patients ex- 
posed to moldy maple bark developed acute 
Asthmatic sjTnptoms. Similar reports of 
asthma ioUomng e.rposure under giv’en condi- 
tions come from the fla-x industry and cotton- 
spinning mills in England. Numerous cases 
T\ere observed when the materials used in 
manufacture contained strongly allergenic 
substances. 

(2) Experimental anaphylaxis follou.'s a pre- 
wus, intentional exposure to a gnen antigen 
Httmatt "atopies," on the other hand, ojlen 
seem to occur without any demonstrable prawns 
exposure to incitant substances 

First of all, anaphylactic manifestations 
appear e\'en in animals without an> demon- 
strable sensitization. Thus, Sobernheim,** 
performing serum injections on thousands of 
cattle, found that some of the animals reacted 
to the first injection with definitely pathologic 
manifestations identical with the immediate 
reaction shown bj' most of the cattle on their 
second serum injection. The non-experimen- 
tal occurrence of anaphylactization in animals 
has been obser\'ed by Brunner, Altman and 
Bowman.*^ In dogs with naturally acquired 
active or past ascaris infestation, conslitut lonal 
reactions were precipitated by intracutaneous 
tests with ascaris extracts. 

Concerning human beings, it must be strong- 
1) emphasized that a negative historj’ as re- 
gards exposure proves nothing. We now 
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know that allergization is veiy often brought 
about by way of the nasal, bronchial, intestinal, 
placental, and epidermal routes. It is there- 
fore not at all surprising that sensitization can 
take pla<« totally without the patient’s 
knowledge. Furthermore, it must be borne in 
mind that the incitant substances are by no 
means alwaj^s exogenous antigens. We ha%'e 
good reason to assume that endogenous al- 
lei^ens (i.e., substances produced within the 
body and capable of assuming the character 
of antigens under giv'en conditions) merit at 
least as much consideration as do the exogenous 
ones. Another important possibility involves 
the action of partial antigens, or haptens. 
A few examples will senv as illustrafrons. 

There are patients who react to what is 
unquestionably their first injection of horse 
serum w'ith severe immediate manifestations — 
cases in which no prexuous contact with horse 
serum can be pro\’ed. According to De 
Besche,*® Ratner,“ Sumner, and Kopaczewski, 
however, these apparently inexplicable re- 
actions maj’ veiy w ell be due to previous con- 
tacts with horse dander (inhaled) or horse 
meat (ingested). The investigations of Racke- 
mann and Simon,** as well as those of Grow 
and Herman,** reveal a verj' high incidence 
of latent allergj' to horse dander among 
the general population Among individuals 
in constant contact with horses, Sal^n and 
Juhlin-Dannfelt** found a high percentage of 
hypersensitiveness to horse dander. 

BaKeat, Moro, Cyorgy', and man)' other 
have reported the following observ'ation. 
Cases of infantile dermatitis showed a definite 
aggravation of the skin condition when the 
patients, till then breast-fed, were changed to a 
diet of cow’s milk and egg white. G>drg>’** 
was able to demonstrate that this allergization 
to cow’s milk and/or to egg is attributable to 
traces of these substances contained in the 
mother’s milk, and thus previously ingested 
by the infant He showed that these allergic 
nursing infants gave positive skin reactions 
when the mother (nonallergic) had partaken of 
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egg or of cow’s milk, and that the skm reactions 
became negative when the mother or wetnurse 
eliminated cow’s milk or eggs from her diet 
Other instances of the transfer of antigens to 
the nursling by way of mother’s milk are given 
below {p 47) These experiments certainly 
speak for unrecognized allergization by way of 
the enteral route 

Mere mention will be made here of trans 
placental allergization as demonstrated bj the 
well known experimental work of Rainer (see 
P 48) 

Concerning bronchial allergization, see the 
discussion under (1) above 

The extensive work of Landsteiner, Sulz 
berger, Haxthausen, and others has conhrined 
the fact that contact dermatitis is based on 
epidermal allergization 

In addition to allergization resulting from 
such mechanisms produced bj exogenous 
agents, and occurring almost alwajs without 
the patient’s knowledge, there are also those 
forms of allergization origmatmg entirely 
w ithm the body These inev itably are bound 
to arise without the individuals being at all 
aware of them — as, for example, bacterial 
allergization initiating from a focus of in- 
fection An ingenious experiment illustrates 
the probable mechanism of such a process 
Burky“ sensitized rabbits with a ragweed 
toxin mixture, obtained by letting toxin pro 
ducing staphylococcus grow m a culture 
medium containing ragweed protein After 
receiving injections of this mixture, rabbits 
responded to inhalation of ragweed pollen with 
anaphylactic reactions Hecht, Sulzberger, 
and Weil” similarly employed the ^nergistic 
action of Staphylococcus toxoid in sensitizing 
rabbits to homologous skin Hopkins and 
Bulky*® have presented evidence that certain 
dermatoses of unknown cause in human beings 
ma> be due to local sensitization to epidermal 
keratin or a product of keratin, after it has 
combined with Staphylococcus toxin liberated 
in the skin by the growth of a low grade toxin 
producing organism Furthermore, there are 
fairly numerous clinical examples of auto- 
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alleigization to hormonal substances as well as 
to substances that have become foreign to the 
organism (e g altered tissue protein) In 
short there can be allergization to endogenous 
allergens 

\\e must also remember that all these forms 
and types of allergization when employed m 
animal experiments produce allergic manifes 
tations that usually present the same clinical 
picture as seen in man (asthma rhmopathj , 
contact dermatitis etc ) In consequence 
it appears safe to assume that human aller 
gization depends almost invanablj upon pre 
vious exposure to the incitant substances 

(3) The substances that incite human allergies 
{atopies) are often ncmantigemc in the sense that 
they are incapable of inciting antibody production 
or of sensitizing animals 

^umerous experimental studies have served 
to invalidate this conclusion We now know 
that guinea pigs and other animals can be 
actively allergized to pollen in a great many 
ways The same is true of sensitization of 
animals to horse dander, house dust and 
similar allergens Other substances — i e 
those of nonprotem nature (haptens) — cannot 
of course, sensitize directly, but must first be 
completed by combining with a protein sub 
stance (the earner”) to form conjugate pro 
tein antigens (Landsteiner Sulzberger) 

(4) Ammals can readily be sensitized ex 
penmentally In human beings, on the other 
hand, if ts difficult — almost impossible — to 
achiete inlentional sensitization 

If It were permissible to experiment on 
human beings in the same manner as we do on 
animals, we should unquestionably elicit 
similar anaphylactic manifestations This 
statement is based on reported experiences with 
patients who, while under anti allergic treat 
merit with pollens peptone, milk, horse serum 
and other preparations displayed anaphylactic 
diock of the greatest seventy Furthermore 
it is well known that anthelmintics, grain 
mites, nickel, ursol, and other substances quite 
frequently elicit allergic manifestations in 
mdividuals coming into frequent contact with 
them 

Recent investigations — notably by Land 
sterner, Sulzberger, Nathan, Haxthausen, and 
others— have shown that by applying the 
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principles of haptenization, human and animal 
skin and mucous membranes can be similarfy 
allergized to numerous chemicals and medica- 
ments. According to Landsteiner and 
Jacobs,®^ the same hapten that elicits contact 
dermatitis in sensitized animals when applied 
to the skin, will cause anaphylactic death when 
injected intravenously. Thus, once again, it 
would appear that the contention that human 
beings cannot be intentionally sensitized is 
based solely on differences in the experimental 
conditions to which animals and human beings 
are subjected. 

(5) Experimental anaphylaxis is Based on an 
andgeii-anlibody mechamsm and is characterized 
by the presence 0 } anaphylactic antibodies. 
These antibodies are demonstrable by passiie 
transfer of the anaphylaxis to other animals. 
In human allergies, on the other hand, only 
antibodies named "reagvis” by Coca are demon- 
strable-, and these can be transferred only from 
man to man by the Praiisnilz-Kueslner tcckmc 
{and are therefore often called Prausnilz- 
Kuestner antibodies). Furthermore, the Mood of 
anaphylactic animals contains precipilins, which 
are not found in allergic patients. 

The claim has been made that, in order to 
identify human with animal h>’persensi- 
tiveness, it would be recessarj’ to demonstrate 
in the blood of the allergic patient an “anaphy- 
lactic antibody” capable of passively sensitiz- 
ing guinea pigs. Ibiis claim must be rejected 
for two reasons: (1) according to our present 
knowledge, the presence of humoral anti- 
bodies is not a necessarj- criterion of allergy", 
because allergy depends primarily on the 
presence of tissue antibodies; (2) it is known 
that guinea pigs, for example, cannot be 
passively rendered anaphylactic by humoral 
antibodies produced by e-xperimental aUergi- 
zation of rabbits, rats, chickens, horses, and 
other animals with protein antigens. Thus, 
Ax ery and Tilett and Gerlach have been unsuc- 
cessful in passix ely transferring anaphylaxis to 
guinea pigs with horse serum, Ex’cn the 
passii’e transfer of anaphylaxis to a normal 
guinea pig with the serum of a hypersensitixe 
guinea pig may fail in the absence of a suf- 
ficiently high precipitin titer. 

Howex-er, we shall not base our contention 
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on these facts alone. There is further proof, 
ba^d on experimental studies, to show that 
anaphylactic antibodies and the so-called 
atopic reagins are x’ery closely related and 
perhaps ex'en identical. 

De Besche®° has presented e\"idence that the 
human skin can be sensitized by the serum of 
rabbits hypersensitix'e to horse protein. Rat- 
ner and GruehP have performed similar ex- 
perimental transfer to man, using the serum of 
guinea pigs sensitized to alum-precipitated 
ragweed extract. Winkenwerder, Eagle and 
Arbesman,*^ also Sherman, Stull, and Hamp- 
ton,*^ have reported transfer of sensitixity to 
human skin by means of serum from guinea 
pigs prexdously sensitized to pollen extract. 
Brunner, Altman, and Bowman'* were like- 
wise successful in passively sensitizing human 
skin sites to ascaris by the use of serum from 
dogs with previous nematode infestations, as 
w ell as that from a dog actix'ely sensitized w ith 
pig-ascaris extract. Precipitins were absent 
from the dogs’ serum and the skin-sensitizing 
antibodies were, like “atopic reagins,” heat 
labile. 

On the other hand, there are several con- 
vincing reports that humoral antibodies of 
allergic human beings are capable of trans- 
ferring sensitiveness to animal species. Thus, 
CauUeild and his co-workers®“ reported the 
successful sensitization of Macacus rhesus 
monkeys, using the serum of a human case of 
ragweed hay fex'er. Employing human serums 
containing antibodies to peanut, cottonseed, 
flounder, poison ix-y, and horse serum, passive 
local cutaneous sensitization of rhesus monkeys 
was also demonstrated by Straus.®' Ratner 
and GruehP report anaphylactization of a 
guinea pig with the serum of a human being 
alleigic to horse dander. 

The success of numerous experimental 
transfers — in both directions — answers the 
question as to whether “atopic reagins” can be 
produced by experimental animals. In show- 
ing that the antibodies associated w-ith human 
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h} persensitn eness (the so called reagins) can 
be transferred from man to animal — just as 
the h>persensiti\eness induced in an animal 
can be transferred to the human skin — we re 
mo\ e one of the chief obstacles to the complete 
identification of e\perimental anaphylaxis with 
clinical allergy or atopy 

Further e\idence along the same lines is 
found in the reports of \\eil and Reddm®* 
and Reddin” that ‘atopic sensitixity’ to 
ragweed pollen arising spontaneously was 
d:sco\ered in 40 per cent of a herd of cattle 
J\ot only was cutaneous hypersensitneness to 
rag%\ecd pollen antigen present, but there was 
demonstrated in the serum of these animals 
antibodies which were thermolabile, neutral 
izable by the specific antigen, and capable of 
passi\e]y transferring the hy’persensitn eness 
to nonsensitiie cattle Moreoier, both iher 
molabile and thermostabile antibodies were 
identified, such as exist in human beings 
(Loieless) It appears therefore, that all the 
immunologic mechanisms that ha\ e been found 
in human beings can also be demonstrated in 
cattle The similarity of these findings to 
those inhuman allergy presents, in our opinion, 
another point destroying the barrier between 
allergy and atopy 

Coca points out that in experimental ana 
phy laxis, precipitms are regularly encountered 
while m human allergies the\ are scarcely e%er 
demonstrable Despite the fact that definite 
proof has not yet been adianced to show that 
precipitms and antibodies are identical, it is 
now generally accepted that the demonstration 
of antibodies and precipitms in the blood is 
much less important than demonstration of 
their presence in the tissues This assumption 
IS based on the ex idence that both expenmental 
anaphylaxis and human allergy are cellular 
reaclions therefore the presence of tissue 
antibodies is obxnously of much greater 
significance than the presence of antibodies m 
the blood serum Matsumoto has, in fact, 
demonstrated precipitms in the organs and 
tissues of guinea pigs long after they had 
disappeared from the blood Seegal and 
Seegal' found typhoid agglutinin present m 
the tissues m a concentration from two to four 
times that in the blood Occasionally, they 
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were able to demonstrate agglutinins in the 
tissues even when none at all could be found in 
the blood It should also be recalled that 
Landsteiner demonstrated the presence of 
precipitms m both human beings and animals 
experimentally sensitized to simple chemical 
substances 

(6) Human allergy {atop\) is a hereditary 
mamfestalion in accordance u.tth the medelian 
formula Experimental anaphylaxis on the 
other hand can be transmitted only passiiely, and 
then onlytn the first generation 

A wealth of examples refutes the claim that 
asthma and hay fever the chief representativ es 
of human allergy (atopy) are mainly at 
tnbutable to hereditary influence If it were 
really true that the hereditary factor is of such 
great importance, how should we explain the 
fact that within one generation (l^X) 1930) 
the number of cases of these diseases in 
America akme, rose from a few tens of 
thousands to a figure of se\ eral millions’ The 
importance of exposure to allergens — rather 
than of the hereditary factor — is shown m a 
most enlightening study by Clarke and 
Leopold*’ These authors compared two 
groups of hay fever patients with regard to 
ragweed allergy One group consisted of 
persons bom in America the other of persons 
born m Europe (where ragweed is practicallv 
unknown) The European born patients were 
found to acquire ragweed hay fever later in 
life, but to require the same average incu 
bation period’ after their first contact with 
ragweed pollen, regardless of their age at the 
tune of first exposure 

The studies of Ilara** also speak against the 
significimce of Wie heieiii'Laiy iamoi Hay 
fever is practically unknown in Japan, but 
about 3 5 per cent of the Japanese population 
of southern California are afflicted with the 
disease After coming from Japan to Cal 
ifomia, it takes these Japanese born mdi 
xiduals between five and fifteen years to 
acquire hay fev er Hara attributes these 
facts to the meteorologic and botanic con 
ditions in Japan Among his cases of as- 
thma — representing largely Japanese peasant 
stock — ^Matsumoto*’ found that only 3 of 115 
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X»Ti-KWj.y OcciTOiiNC Hay Fey'ER jn Doc 


Fig 1 Characteristic nio\ement of dog dunng 
ragweed pollination season Same response was 
elicited bj ophthalmic test with ragweed pollen out 
of season (Courtcs\ Dr F \\ \\ ittich and Jour 
tial of.tllerg)) 


FtG 2 Characteristic mosement ol dog during 
ragtteed pollination season 
Same re«j>onse was elicited Ia nasal test with rag' 
weed pollen out of season ICourtest Dr F . 
U Ittich and (O' lUerg\i 


patients (2 6 per cent) w ere subject to 
hereditar>’ influences 

Dahlberg,** in an exhaustive study, has 
discussed the question of the heredity of 
predisposition to allergj’. He concluded that 
present knowledge and particularly the ex- 
perimental exndence does not grant heredity 
the important r6le usually assumed. 

Moreover, w e may again call attention to the 
successful experimental production of asthma 
in animals and human beings by the bronchial 
route, and to the fact that allergy can even 
del eAsf? spffnlsncffUi}} * in Ayii ^tsninrals. Thrs 
last link m a convincing chain of evidence was 
established bj' He reported a dog 

that has manifested t^-pical hay fever symp- 
toms in the fall season for six years past. 
This was established by ophthalmic (Fic. 1), 
nasal (Fig. 2), and skin tests, and passive 
transfer (Fig 3), as well as by successful 
hj'posensitization. Analogous instances have 
been described by Thomas'- and Ruiz Moreno 
and Bentolila.^ The former observed a dog 
with repeated attacks of seasonal bronchial 
asthma due to ragweed pollen and reliexed by 
ephedrine. The same animal had seasonal 
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Fic 3 RESiT-n or P\ssI\t: Tr^nstfr Tests with 
Serum op Dog Emiibiting Ha\ Fe\-er Symptoms 
Rcapicnt was dog of difler^nt sfieoes 1 ® pig- 
weed 2 = Russian thistle 3 = short ragweed 4 
= piaine sage 5 = giant ragYiced C = control 
(Courtes> Dr F \\ Wittich and yorirnjf o/ .l/ferij) 

haj* /ever with nasal itching and water)' 
rhinorrhea, and, in the winter, asthmatic 
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bronchitis following acute respiratoij m 
fection In the latter’s case, a 3 jear old dog 
with perennial rhmopathy characterized by 
sneezing and watery nasal discharge along with 
crusted eczematous skin lesions, positne 
cutaneous reactions were obtauied with duest, 
corn, oats, and cacao The condition was 
controlled b> elimination diet but recurred 
when the responsible foods were again gi\en 
Passn e transfer to another dog w as successful 
A generalized reaction with pruntus, reach 
\ation of the dermatitic lesions, tachjcardia, 
tachj pnea and djspnea occurred following the 
skin tests, and could be controlled b> epi 
nephrine Precipitms were not found in the 
serum Veterinarians state that haj fe\er 
like sj^mptoms confined to the rag^^eed season 
are not too mfrequentlj seen in dogs and cats 
The general failure to appreciate the exist 
ence of spontaneous hjpersensitne states in 
animals stems from the fact that inxestigation 
of allergic diseases has been largel> restricted 
to human medicine The patholc^ of other 
mammals has been little mxestigated from the 
point of X lew of modern immunologic concepts 
Howexer, there are some observations of 
diseases in animals that can be definitelj as 
cnbed to allergj In dogs, the food allergic 
origin of angioneurotic edema was ascertained 
bj Phillips ‘on the basisof feeding experiments 
and cutaneous tests Schnelle* and Wit 
tich showed that some “eczemas” in dogs 
were due to food allerg>, while allergic re- 
actions in this animal were also described b> 
Burns « and Pomero) ” Vaughan'’’ mentioned 
a case of h> persensitn eness to pine pollen in an 
Irish w olfhound similar to the case of W ittich 
mentioned abo^e Schroeder’* reported a 
bab} walrus whose dermatitis was prompt!> 
cured when the milk on which it was fed was 
omitted Bra> * mentioned that hay fe\er 
w as obser\ ed in England m a fierd of pedigreed 
cattle Further examples were found in a re 
port by Brownlee Serum sickness is known 
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in both horses and cattle (Gerlach Loustau 
and Rodriquez’’) Such observations point 
to the existence of true allergy in these two 
species 

The wa> in which animals become sensitive 
to bacterial antigens like tuberculin and mal 
lem, and the type of immediate response to 
bacterial products like Brucella polysaccharide 
(Libby and Jojner’’), and the frequent re 
sponse to anaph> lactogens with asthma, 
diarrhea, and urticaria all suggest that mam 
mals generall} reveal the same gamut of 
responses to sensitizing stimuli as do human 
bemgs (Weil and Reddm“) 

On the other hand in allergic contact derma 
titis, which IS definitely considered nonatopic 
b> Coca and Sulzberger, Chase’’ of Land 
Steiner’s laboratory was able to establish 
strains of guinea pigs w ith significantly differ 
ent susceptibilities toward a compound of 
simple structure, such as 2,4-dmitrochlor 
benzene, as well as poison ivy This is direct 
evidence that hypersensitivities of nonatopic 
character can be influenced by heredity 

AU these facts make comprehensible Zinsser 
and Bayne Jones’s*® conclusion It is thus 
clear that, as far as heredity and preliminary 
sensitization are concerned there need not be 
any sharp dividing line between the forms of 
hy persensitn eness of man and those observed 
in animals ” 

(7) anit anaphylactic phase of lariahle 
duraltott aUays foU<nts a nonjatal anaphylactic 
shock til guinea pigs such a phase is not ob 
sened tn human beings 

This statement is incorrect, regarding both 
guinea pigs and man For, when a human 
being responds with a severe anaphylactic 
shock (for example following injection of too 
large a dose of pollen extract) there can often 
be observed a subsequent anti anaphy laxis 
lasting days weeks, and even months In 
fact, this observation has induced certain 
authors to recommend desensitization by 
means of macroshocks (Kalk) Furthermore, 
the appearance of anti anaphy laxis m guinea 
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pigs is dependent upon the conditions of the 
experiment. Thus, Ratner,®® as well as Kallos 
and Pagel,“ reported that animals sensitized 
solely by inhalation do not as a rule show the 
state of anti-anaphylaxis that is observed m 
guinea pigs after repeated parenteral injec- 
tions. This general absence of anti-anaphy- 
laxis — especially in animals in which as many 
as twenty-eight successive attacks were in- 
duced by daily contact with the specific dust — 
is closely analogous to conditions in human 
beings. 

(S) In experimental anaphylaxis, desetisi- 
lization can be aciiieied by suitable odministra- 
lian oj the excilin§ egenl. But in eliukai allergy 
{ahpy^ such desensUizalion cannot he achieved. 

Topiey and Wilson’® correctly point out that 
the first part of this postulate is applicable to 
only a few animal species. For example, 
rabbits that ha\'e been sensitized to horse 
serum or to egg white cannot be desensitized. 
On the other hand, there have been quite a 
few observations of cases of asthma and hay 
fex’er that tvere successfully desensitized or 
deallergized by appropriate and repeated 
administration of the antigen. It must also 
be borne in mind that it is quite easy to de- 
sensitize specifically a locally sensitized area 
of human skin. 

(9) Those forms oj human hypersensilneness 
that Coca has named “atopic” are characterized 
by a specific immediate v.‘healing type of skin 
reaction, while bacterial hypersensitneness is 
characterized by a late reaction of the “tubercu- 
lin type.” 

This differentiation was subsequently with- 
drawn in the following words: “Positive wheal 
reactions are found in cases of human hj^per- 
sensitiN eness not of familial occurrence and 
without the characteristics of the so-called 
atopic group” (Sulzberger). Moreover, a 
number of reports attest to the occurrence 
of the specific immediate whealing Ij'pe of 
skin reaction in animals, both experimentally 
sensitized and with naturally acquired allergic 
states. 

These experimental and clinical obseix'a- 
tions have invalidated the grounds that, at the 
time, moved Coca to differentiate funda- 
mentally between certain forms of human 

B : .‘Vm. J.Uis Child 58:699. 1939. 


hj'persensitiveness and experimental anaphy- 
laxis This is not to say that certain mani- 
festations of hj'persensitiveness (e.g., asthma, 
hay fever, neurodermatitis) are not peculiar 
to human allerg>’. But, as we have shown, 
this depends less on basic differences than on 
certain extrinsic factors; for, when the same 
conditions of allergization are imitated, the 
same clinical picture can be produced in the 
experimental animal. (Keurodermaiitis prob- 
ably represents an exception, since it has not 
as yet been reproduced m animals.) 

It seems that Coca’s disciples are now aw are 
of the difficulty of attempting to adhere 
logically to the principles ot atopy. Thus, 
Simon** points out that poison i%y dermatitis — 
which can be produced in monkeys, guinea 
pigs, and human beings — properly belongs m 
the categorj of experimental anaphylaxis. On 
the other hand, the e.xtreme degree of hjper- 
sensitiveness to poison ixy often seen clinically 
probably cannot be reproduced at will, and 
should hence be placed in the atopic group 
(Simon). No better example could be found to 
illustrate the w eakness of the concept of atopy. 
Likewise, most cases of human h>persensi- 
tiveness to horse serum are relatively slight, 
can be reproduced at will, and occur m all or 
nearly all injected individuals. This is the 
reason why Coca refuses to consider serum 
sickness as an atopic manifestation, although 
It is atwaj’S possible to demonstrate the 
presence of Prausnitz-Kuestner antibodies as 
evidence of antibody production against such 
a (j^iical atopen as horse serum (Tuft and 
Ramsdell**). But the rare cases of severe 
human hj'persensitiveness to horse serum are 
included in the atopic group. Cooke^® brands 
the term “atopic dermatitis” as unfortunate, 
“for the word atopy is used by some to empha- 
size the hereditaiy feature; by others to indi- 
cate the e.xistence of and the etiologic signifi- 
cance of the wheal-reacting type of aliergj’; 
and by manv interchangeably as though the 
two were synonj’mous." 

It is evident that just as soon as any diffi- 
culties appear, all logical pursuit of the princi- 
ples seems to be abandoned. Thus, Sulz- 
berger® states: “Xeither reactions on skin test 
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nor Prausnitz kuestner antibodies are the 
actual determinants of atopic disease For 
as we have seen both of these allergic altera 
tions ma) be found without accompanjing 
clinical disease and on the other hand both 
maj be absent in the presence of clearly atopic 
clinical conditions \\hat then is left^ 
The disposition to certain particular aller gic 
diseases’ e «hall not deny that there does 
exist a certain hereditary predisposition m 
regard to asthma and neurodermatitis but 
this hereditarv factor merits consideration as 
onl> one of the factors predisposing to allergy 

On the other hand the similarities between 
human allergies and animal anaphylaxis are 
so fundamental that all these forms of hjper 
and hyposensitiveness must be regarded as 
\ arj mg clinical expressions of one basic under 
lying mechanism — mz a cellular antigen 
antibod> reaction For all these many rea 
sons It IS apparent that the term atop> should 
be abandoned as quicklj as possible 

Idiosyncrasy 

The supporters of the theory of an inde 
pendent idiosyncratic t^-pe of reaction ad 
\ance several arguments notably the folio v 
ing (1) There are states of hypersensiliveness 
that are apparentl) not acquired but innate 
because manifestations appear on the very 
first contact with the allergen (2) These 
states are observed only in a relatively small 
number of human beings (3) They are 
never observed m animals 

All these arguments can now be definitely 
refuted One can never state with absolute 
certainty m any case that any particular 
contact with a given antigen reail^ represent 
the very first contact with this antigen The 
work of Ratner especially has convinangly 
demonstrated that a fetus can be allergized 
m tiiero and that a nursing infant can be 
sensitized by way of the mother s milk The 
once broad gap dividing the apparently consti 
tutional idiosjncrasies from acquired allergies 
has been totally eliminated by expenmente 
that achieved deliberate allergization of 100 
per cent of the human and animal subjects 
(Bloch Landsteiner Sulzberger etc see p 
44) Tor these reasons we join kolmer van 
Leeuwen Frei and numerous other authors 
m demanding either that the desgnation 


idiosyncrasy be dropped entirely or if the 
word has become too deeply rooted in the 
language that the term be employed synon 
ymously with allergic hypersensitiveness 

Imtnnmly 

As outlined above anaphylaxis is but one 
particular type of allergic hypersensitiveness 
(allergy) while atopy and idiosyncrasy are 
conditions which according to present knowl 
edge are identical with allergy proper On 
the other hand immunity is also a form of 
hypersensitiveness but a special form which 
deserves separate study and analysis 
Before a discussion of the mechanism of 
immunity the apparent paradox of including 
acquired anti infectious and acquired anti 
toxic immunity in the category of allergic 
hypersensitiveness should be explained \t 
first glance one would be inclined rather to 
consider these phenomena as expressions of 
hypo or even insensitiveness since immunity 
connotes a state of protection while hyper 
sensitiveness is often erroneously thought to be 
a state of defenselessness However a review 
of the experimental and immunologic evidence 
(Urbach and Gottlieb”) shows that acquired 
immunity may well be regarded as a special 
type of allergic hypersensitiveness It must 
begranted though that there is another view 
namely that immunity and allergy are mde 
pendent and unrelated processes This con 
cept championed by Rich has gamed a 
considerable following 
The whole question is not one of merely 
theoretic significance If it were possible 
for example to abolish tuberculin hy persensi 
frstfkWfSf Ab? A'-TO? .Ifaivwf Abp zxvsnbz 

nism of immunity intact the liability to an 
extensiv e necrotic and caseous form of tubercu 
losis would be greatly reduced Moreover 
an understand ng of the nature and extent of 
the hypersensitive reactions produced in the 
sensitized body by small numbers of bacteria 
or minute amounts of their proteins is essential 
m the interpretation of the lesions and symp 
toms of infectious diseases 
For the sake of clarity it is advisable first 
to define briefly just what we shall mean in this 
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discussion by the uord immunity. Pinner* 
correctly calls attention to the fact that the 
term is being eraplojed in a rather facile 
manner: “Instead of a generally accepted 
definition of immunity there exist at the 
present time a multipliciU- of uses and a gen- 
eral vagueness.” 

We shall emplo)’ the term in the folloning 
sense. The immune organism, in contrast to 
other individuals of the same or of another 
species, is m a state of specific, increased re- 
sistance to or tolerance of the action of patho- 
genic agents and 'or their products. This 
state of immunity is manifested by a total or 
cehtii't msensitiieness ta cke intcadaction 
of foreign substances into the organism. This 
absence of reacthaty may be a characteristic 
of a spedes or a race, and may also be an 
innate characteristic of the individual This 
latter state, caused bj inability to produce 
antibodies in reaction to bacteria or xanises, is 
termed natural anti'infections immunity or 
preferably Katural refractory state. However, 
when the immunity is acquired, either actively 
as a result of disease or \accination, or pas- 
sivelj' b}- the transfer of antibodies, it is termed 
acquired anti-tnfecthus immimiVy. Such pas- 
sive transfer of antibodies may occur in utero 
by way of the placenta, in the neonatal period 
bj the mamman* route in the maternal milk 
or colostrum, or artificially by the injection of 
antisenmi derii-ed from an acti\ely immu- 
nized animal or indmdual. 

In accordance with the special characteris- 
tics of exotoxin-producing organisms, we speak 
of natural anliloxic immunity or preferably 
natural resistance to io.un, and of acquired 
anliloxic immunity. 

In considering tlie general problem of anti- 
invasKe or antftacterial immunitj-, iludd” 
points out that the ability of a pathogenic 
agent to establish itself on and to invade its 
host doubtless depends on the whole complex 
of relationships between parasite and host. 
Specific active and passive immunity against 
invasixeness, however, is dependent primarily 
on the antigens at the surface of the pathi^n. 
Studies with the electron microscope confirm 
this opinion. The specific neutralization by 
antitoxins of the bacterial metabolites called 

• .Xm Rev TiiUrc.13 1",1931. 
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exotoxins constitutes another form of im- 
munity. 

We shall first turn our attention to the ac- 
quired anti-infectious or so-called reinfection 
This tj'pe of immunity is brought 
about by the production of a series of specific 
protective substances (e g., agglutinms, precip- 
itins, opsonins, h sins, tropins, etc.) formed 
under tlie mfluence of the specific excitants 
of the given infectious disease. 

Immunity against infectious agents is not a 
state of msensitiveness, but rather a stale of 
hx'persensitix'eness to constituents and meta- 
bolic products of the bacteria. This is clear!)* 
rj&awn by Che high conCenf of anCrbociies loancf 
in the blood of immunized human beings and 
animals. Other experimental investigations 
described here permit us to assume that ana- 
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phylaxis and immunity are to be regarded as 
only quantitatix ely different tj^pes of reaction 
ba^ on the same fundamental state. 

Metalnikov sensitized guinea pigs with killed 
cholera \ibrios These animals were then 
able to tolerate nilbout reaction the subcu- 
taneous administration of a dose of living 
cholera vibrios lethal to nonsensitized animals 
— an example of immunity. On the other 
hand, subcutaneous administration of large 
doses of vibrios or small intravenous doses 
resulted in anaphylactic death Hamburger*' 
made similar obsen-ations in tuberculous 
guinea pigs, as shown in Table 2. 

According to Topley and Wilson,” the differ- 
ence between the anaphylactic and the immune 
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state IS quantitatne rather than qualjtaUve, 
but depends upon the balance between circu 
lating and fixed antibodies The anaphj lactic 
state IS associated w ith the presence of fixed 
antibodies and the absence of arculating 
antibodies The immune state is associated 
with the presence of circulating antibodies in a 
concentration sufficient to protect the fixed 
antibodies that are also present 

These facts pro\e that anaphylaxis and 
acquired anti infectious immunity are \aiying 
expressions of the same biologic process — 
namely, of hjpersensitneness, and these 
manifestations of hypersensitivity can be 
reproduced at will provided that certain 
definite experimental conditions are mam 
tamed as regards the quantity and manner of 
administration of antigen 

In contrast to this opinion a number of 
authors— especially Rich'*— have advanced the 
theory that immunity and allergy are entirely 
independent and dissociable phenomena On 
the basis of anunal experiments Rich** and 
his collaborators®^ have arrived at the follow 
mg conclusions 

(1) Immunity can be distinguished from 
allergy by four methods (a) establishment of 
active imunity without concomitant de 
velopment of allergy (i) passive transfer of 
immunity without transfer of allergy, (f) 
persistence of immunity after abolition of 
allergy by desensitization or after a sponia 
neous decline in sensitivity (<f) an apparent 
lack of parallelism between immunity and 
hy persensitiv eness 

(2) Inhibition of the spread of bactena m 
the immune body is not dependent upon aller 
gic inflammation, as has been generally 
assumed, but is effected primanly by the 
action of immune antibodies 

(3) Allergy can be established without im 
munity, acting alone, it lowers resistance to 
infections 

Nowhere is the difficulty of finding clear 
answers to these problems better illustrated 
than in the contradictory results obtained m 
experiments on tuberculosis in guinea pigs 
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Rich demonstrated that guinea pigs immu 
nixed against tuberculosis lose the capacity to 
react cntaneously to high doses of old tuber 
culm and that this loss of reactivity in no way 
influences the animals’ immunity to super 
infection These findings were confirmed by 
Siegel, Seller, 'Weiland and others Corper 
and fais associates®* ” also reported that the 
allergic skin reaction may be entirely absent 
m guinea pigs that still retain their specific 
immunity to tuberculosis, and vice versa 
More recently , Corper and Coheni®® found that 
attempts to desensitize tuberculobacillary 
hypersensitive guinea pigs by repeated subcu 
taneous injections of heat killed tubercle 
bacilli were unsuccessful Intravenous ad 
ministration caused deptessuin of aitan/ious 
allergic hypersensitivity to both tuberculin 
and bacillary bodies but had no effect on the 
course of the tuberculous infection ^\ood 
ruff and Kelly on the other hand observed 
that tuberculous guinea pigs which sponta- 
neously lost their skin sensitivity to tuberculin 
before death showed extensive pulmonary 
lesions containing large numbers of acid fast 
bacilli along with pathologic changes in the 
spleen while those which retained a high 
degree of tuberculin sensitivity before death 
showed few or no acid fast bacilli in their 
pulmonary lesions However, Steiner and 
Zuger'** showed that in guinea pigs inoculated 
with a dissociated avirulent human strain of 
tubercle bacillus skin sensitivity gave no 
indication of the presence or absence of im 
loumty to reinfection with a virulent 
homologous strain In a study of guinea pigs 
vaccinated with BCG and subsequently 
desensitized with tuberculin Geexei*^®* found 
that the desensitized vaccinated animals 
showed no corresponding decrease in immunity 
m comparison with allergic vaccinated animals, 
and concluded that the skin reaction is a more 
accurate index of the allergic state in this 
species than is the general (thermal) response 
Bu-khaug "■* like Rich, maintains that the 
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mechanisms underlj-ing tuberculosis hyper- 
sensitiveness (allerg>-) and acquired resistance 
to tuberculosis (immunity) are tuo distinct 
phenomena. Thomas and Duran-Reynolds 
found that the rabbit, although exhibiting 
little skin hj'persensitiveness to tuberculin, 
has marked resistance to superinfection; white 
the guinea pig, in spite of marked skin reactiv- 
ity, has relative!}' little tissue immunity. The 
discrepanc}' between immunity and allerg}* 
has also been shown to exist in relation to other 
micro-organisms. Angevine showed that rab- 
bits e\idence considerable skin sensitmty but 
scant immunity when injected hj podermically 
with relatively avirulent cultures of hemoK'tic 
streptococcus; on the other hand, when a 
culture made more \'irulent by animal passage 
was injected, the result was iittte skin sensi- 
tinty but high immunitj*. Sabin and Joj-ner 
demonstrated that guinea pigs highly sensitiaed 
to tuberculoprotein did not show the Koch 
phenomenon when inoculated with IK'ing 
tubercle bacilli. Furthermore, clinical experi- 
ence has shown that skin allerg}- in man 
fluctuates widely m tuberculous mdixiduaU 
and is in no way related to the clmlcal out- 
come. 

Although all these experimental and clinical 
observations are unquestionabh’ accepted, the 
conclusions reached b}* Rich and bis school 
have become the subject of e.xtfaordinar>* 
controversy. Most of the disagreement is 
due to the fact that Rich tends to narrow his 
concept of allerg}' to the extent of ha\"ing it 
signify almost exclusively the acquired h\'per- 
sensitiveness of the skin. 

In a penetrating analysis of these rather 
confusing e.xperimental results, Pinner’®^ points 
out that much ingenious work has been viti- 
ated by poor logic due to a tenninologic chaos. 
He emphasizes that the relation of immunity 
to allerg' is not a simple quantitative function 
and that one is not the measure of the other. 
^STielher an allergic (that is, an infected) ani- 
mal is proved to be immune or h}'persensith*e 
to reinfection depends to a large measure on 
the experimental set-up. He adds that the 
high morbidit}' rate in the process of “desensl- 
tization” leading to a rigid selection of the 
sun'ivor group, the confusion between true 
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“desensitization” and mere abolition of the 
local cutaneous inflammator}’ response, and 
differences m the pathologic findings depend- 
ing on the stage of the reinfection disease 
account for some of the difficulties of inter- 
pretation. 

Schick,*® the distinguished collaborator of 
xxin Pirquet, charges that “Rich identified 
hiperergic reaction with the whole of allergj'.” 
In his opinion, the fact that Rich was able to 
destroy skin sensitheness without eliminating 
the manifestations of increased resistance, 
clearl}' demonstrates that skin sensith eness is 
only one part of the phenomenon of allerg}- — 
just as the anaphylactic reaction or the h} per- 
sensitn eness following smallpox vaccination 
constitutes only a ver}- small part of the total- 
ity of allerg}'. As Schick puts it, “even Rich 
has to admit that his idea of the separation of 
inununity from allerg}* is based on the fact 
that he has abandoned the original meaning 
of allerg}’, defined by von Pirquet as an ‘al- 
tered reactix-ity.' ” 

Pagel*®' claims, m agreement with Rich, 
that the phenomena of tuberculin allergy 
and of immunity against tuberculosis can 
appear independently of each other. In 
opposition to Rich, however, Pagel believes 
that these two phenomena represent different 
degrees of the same fundamental allergic 
process. Smularh', Sieg!*®* concludes that 
tuberculm h}'perBensitb eness and immunity 
to reinfection are concomitant manifestations, 
and that each is the result of allerg}* produced 
by a previous injection. H}'posensitization 
by means of increasing doses of tubercubn 
ser\'es to suppress one form of allergic reaction, 
namely, the tubercuhn h}'persensiti\ eness, 
white the second form, the immunity, is 
preserved. 

Kallos'®’ raises the interesting question 
whether the specific nonreactb-ity of the skin 
in a patient with bacterial infection is an 
expression of a positive anerg}-. This refers 
to the well-known fact that in infectious 
diseases such as tuberculosis, patients in ver}* 
good ph}'sical condition ma)* show an in- 
capaaty to react cutaneous!}' to tuberculin, 
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As IS now recognized by many investigators 
the skin of these patients contains specific 
antisubstances called anticutmes 

Bronfenbrenner'® concludes that the phe 
nomena of experimental anaphylaxis of dm 
ical hy persensitiveness, and of specific acquired 
resistance to infection are all the result of a 
single underlying mechanism, and that the 
character of the entire observable reaction is 
determined by secondary factors According 
to Bielmg and Oelrichs,**® only one important 
fact stands out as a result of Rich’s expen 
ments — the development of immunity is not 
associated with a hyperergic tissue reaction 
Pinner*^ is therefore right — and this appears 
to us to be one of the chief results of this 
scientific contro^ ersy— in warning the chni 
Clan not to attempt to correlate a strong 
tuberculin reaction with a high degree of 
immunity, and vice versa “Hypersensitivity 
[of the skin] is not an index of immunity ” 

In regard to the special question of the re 
lationship between allergy and immunity m 
tuberculosis, there are two diametrically op 
posed viewpoints one represented by Calmette 
and his associates, who favor attempting to 
produce artificially a condition of allergy to 
tuberculoprotein m human beings, the other 
represented by Rich and his school, who believe 
that allergy is injurious to the tuberculous 
organism, and that every attempt should be 
made to abolish an allergic state Rich 
recommends, therefore, that tuberculin ther 
apy be earned out so energetically that com 
plete desensitization will result Birkhaug’" 
introduced the term “lathergic immunity” 
to denote that a tuberculous organism has 
been rendered insensitive to tuberculin by- 
means of desensitization \\ oodruff and Wil 
hs“2 tested this point by means of animal 
experiments, and are convinced that opimons 
are controversial because of such variables 
as the dose of tuberculin the duration of 
tuberculin treatment, the dose of bacilli the 
time of inoculation with bacilli m relation 
to the first tuberculin injection, and inamtion 
and trauma m the injected animals Animal 
experiments convinced these authors that at 
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least a partial reciprocal relationship exists 
between the allergic state of infected guinea 
pigs and the number of tubercle bacilli demon 
strable m their lungs And when Rich charged 
that ‘ there has nev er been one single experi 
ment or observation placed on record, through 
which hypersensitivity has been shown to be 
necessary for protection in any stage of any 
mfection under any condition whatsoever, ’ 
Woodruff and Wilhs replied While no 
unequivocal proof has been adduced that 
allergy is essential to protection the fact 
remains that in such diseases as tuberculosis 
and smallpox protection has never been 
conferred either experimentally or m the 
dime, without first producing the hypersensi 
tive slate ” 

Cohen“* points out that apparent differ 
cnees in the phenomena of infectious disease 
and of clinical allergies are due to variations 
in the chemical structure of the antigens and 
their availability for contact with the tissues 
In both infectious disease and clinical allergy, 
It is the antigen antibody union which causes 
the release of toxic materials, and it is these 
materials which produce the local reactions 
and the clinical disease In the infectious 
diseases, the nature of the toxic material formed 
IS determined by the chemical nature of the 
antigen In the clinical allergies, the same 
toxic material is formed from the tissues, no 
matter what antigen is the determinant for the 
specific reaction This accounts for the sum 
lanty of symptoms in the clinical allergies 
from a wide variety of antigens and for the 
diversity of the clinical and pathologic findings 
m the infectious diseases The terms hyper 
sensitive, hyposensitive anergic and immune 
are merely expressions of a quantitative 
relationship between the antigen and its 
corresponding antibody 

There can be no doubt that immense prog 
ress would be made in combating bacterial 
hypersensitiveness if it were possible to find 
methods of desensitizing the organism without 
dimmishiog its immunity One need only 
consider what it would mean m the treatment 
of tuberculosis if one did not have to fear 
allergic reactions (edema inflammation, and 
necrosis) Unfortunatelj , however, the meth 
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ods that Rich and his school emploj'ed in 
animal experiments are not yet available for 
•use in human therapy. But of even greater 
importance is the fact that when the admin- 
istration of tuberculin to the e.xperimental 
animal is interrupted, there is a gradual return 
to the former state of h^-persensitiveness — ^in 
other words, the desensitization is not 
permanent. 

Here it is in order to discuss briefly the 
question of local immunity. This terra desig- 
nates the resistance of a tissue or of an organ 
to infection, while the body or host as a whole 
may present little or no immunity to the same 
offending micro-organism. There appears to 
be veiy little agreement as to the mechanism 
of production of local immunity. Harns'“ 
has undertaken a comprehensive analysis of 
the reasons for and against the humoral and 
cellular concepts, as well as of the possibility 
of a local specific h>Tposensitization process. 
Besredka^* heads the school holding that local 
tissue immunity is independent of antibodies 
and phagocj’tosis. While such a thmg as an 
acquired local immunity might ver>’ possibly 
e-rist, it would seem doubtful whether this 
mechanism of local resistance could e.vist with- 
out the production of antibodies More 
recent investigations seem to show that this 
form of immunity is based not so much on free 
antibodies circulating in the blood as on 
locall)' produced sessile antibodies (Tonkata 
and Imaizumi,"* Cannon and collaborators"'). 

Having dealt, up to this point, only with 
anti-infectious immunity, we turn now to 
antitoxic immunity. This state exists when 
an organism, after receiving injections of small 
doses of a given toxin, and after a certain 
period of time (the latent period for production 
of antitoxin), becomes either hj'po- or insensi- 
tive to subsequent administration of the 
Same toxic subsmnce (active antitoxic im- 
launitj-)- A similar sequence of events occurs 
during infection with toxin-producing bac- 
teria. This immune state can be passix'ely 
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transferred (passive antitoxic immunity) by 
the administration of antitoxin-containing 
serum. 

The union of antigen and antibody in lilro 
takes place in the form of precipitation. The 
same union in the living tissues manifests it- 
self by local inflammation. These conditions 
are reversed, however, in the toxin-antitoxin 
reaction. In x itro, the union of toxin and 
antitoxin takes place practically w ithout 
anj*precipttation. In \nvo, w hen the organism 
has a sufficiently high antitoxin titer, the action 
of the toxin is nullified, and no cytotoxic effect 
ensues in the tissues. Thus, for example, 
diphtheria toxin (Schick test) and the toxin 
of the scarlatinal streptococcus (Dick test) 
cause inflammation of the skin only in non- 
immune individuals, whereas a negative result 
demonstrates the presence of antitoxins. 

2. .Allergic Hvposexsitivexess 

Hypo-erg)- and anergj- constitute this group. 

Hypo-ergy denotes freedom from clinical 
manifestations or decided improvement in a 
h>-persensiu\ e organism following hyposensi- 
tization measures. Hypo-erg>- depends on an 
increase in the supply of free antibodies circu- 
latmg in the blood. It is now assumed that 
the mechanism consists of the neutralization 
of the antigen m the blood stream, with the 
result that the tissues are spared the effects of 
the antigen-antibod)' reaction; this would 
explab the absence of allergic manifestations. 
Although this is the generally accepted expla- 
nation, it does not accord with a great deal of 
experimental and clmical observation (Sam- 
mis,"* Bronfenbrenner"®). Some of these 
facts will be considered below (p. 91). In 
any case, such a state is called “hj'po-erg)'” 
and not ‘'anergj-,” since admmistration of \ erj' 
large quantities of antigen can still produce 
severe manifestations of h\-persensitiveness. 
H)-po-ergj' is thus a condition of only relative 
insensitiveness. The fact that skin tests with 
the given antigen almost invariably elicit 
positive reactions, is another indication of the 
existence of a potential h.vpersensitiveness 

The term anergy, on the other hand, denotes 
the absence of reaction to a given antigen, e.g.. 
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to a bacterial antigen such as tuberculin or 
tnchoph} tin This anergy of the slun as well 
as of the entire organism is regarded as specific 
(positive) or nonspecific (negative), depending 
on whether the individual is in very good or 
very poor physical condition 

Specific (or posilne) anergy is encountered 
particularly in tuberculous individuals who 
are in a state of healing A special group 
comprises certain types of cutaneous or vis 
ceral tuberculosis known as sarcoids these 
cases are distinguished by the absence of a 
reaction even to large doses of tuberculin 
The results of recent inv estigations now permit 
us to include hormone refractoriness in this 
category (Collip*"'') 

Grossmann would prefer the term anergy 
of healing” to “specific anergy ” According 
to J Jadassohn, Naegeli, and other authors, 
this state arises when an equilibrium between 
antigen and antibodies has been reached It 
IS of little importance whether the total amount 
of antigen and antibody is great or small, 
provided the difference between them is so 
insignificant as to prev ent an antigen antibody 
reaction As evidence of an increased antigen 
content in the tissues, the so called anti 
cutmes” (see p 460) can be demonstrated m 
the sarcoid types 

Nonspecific (or negatne) anergy is a char 
acteristic of cachectic patients, whence the 
not uncommon designations of ‘ cachectic 
anergy” and "anergy of exhaustion ” This 
state IS encountered m such severe acute forms 
of tuberculosis as menmgitis, pneumonia, and 
miliary tuberculosis, as well as in all diseases 
that entail cachexia (sarcoma, cancer, perm 
Clous anemia) Furthermore, during the erup- 
tive stage of a-great many infectious diseases 
such as measles, scarlet fever, epidemic menin 
gitis, and secondary syphilis, the reactivity 
of the skin to tuberculin will be definitely 
reduced Similar observations have been 
made w ith regard to the Schick and Dick tests 
Moreover, Mackenzie and Hangar have shown 
that, in human beings, allergy to the deriva 
tives of the streptococcus is often dimmished 
durm-^ the febrile periods of typhoid and 
pneumonia Hangar has also reported a 
striking diminution — during severe acute m 
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fections — of the usual skin reactivity of rabbits 
to Pasteurella lepiseptica 
The group of negative anergy might also 
include certain anergic states observed in the 
course of syphilis Such states may appear 
in early syphilis in the form of a decreased 
resistance to spirochetes a condition known 
as precocious tertiarism” of malignant syph 
ihs Furthermore a state of anergy has 
frequently been held responsible for fastness 
to therapy , as in syphilis of the central nerv ous 
system To combat this condition various 
metaspecilic therapeutic measures (e g , tuber 
culm, typhoid, and fever therapy) have been 
successfully employed These measures are 
intended to remove the state of anergy by 
means of metaspecific stimulation of the 
antibody mechanism (see p 211) 

Various theories have been advanced to 
explain the mechanism of nonspecific anergy 
This condition, according to J Jadassohn, is 
attributable to the incapacity of the antibody- 
producing system to react Naegeli rejects 
the idea that there is any lack of antibodies 
and claims that, as a result of the flooding of 
the organism with bacteria there is merely an 
inadequate production of protective anti 
bodies According to Sulzberger,* this non 
reaction is due to the absence reduction, or 
inhibition of some nonspecific factors essential 
for the production of skin reactions 

C HETERO ALLERGY 
(HETERO ALLERGIC PATHERGY) 

The term heUro-allergy (1925) was originally 
used by Dujardin and Decamps*^' to denote 
the fact that allergizmg diseases (tuberculosis, 
syphilis, intercurrent staphylococcic mfec 
tions, etc ) are able to heighten the manifesta 
tions of unrelated latent allergies More 
recently Weissfeiler*” (1934) has used the term 
in a modified sense to indicate a changed 
reactive capacity of the tuberculous organism 
in relation to other bacteria This is almost 
anonymous with the definition given below 
of metallergy, a concept introduced by the 
senior author^^ in 1934 
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HeteroaUergj’ is indeed a veij’ useful name, 
since its derivation clearly expresses the fact 
that the allergic manifestations in such cases 
are due to a different (lietero-) allergen. ITo\r- 
ever, there are ttro basic tj'pes of hetero-allerg}’ 
namely: 

(1) Parallergy, when the allergic organism 
reacts to another inciting agent with a mani' 
festation of h)"persensitiveness dtfferenl from 
that elicited by the original sensitizing allergen; 

(2) }[elaUergy, when the hj’persenative 
organism responds to another inciting agent 
n ith an allergic reaction of the same type as 
originally present. 


Table 3 — Di^trencesbet-^etn Mtlailergyand Parallergy 


PariUergy 


Clinical manifestations 
different from onginal 
reaction 

chntcal manifestaliODS 
same asonginalreaction 

1 

Flare up reaction never 

1 fiare-up reaction often 

Occurrence only during I 
development of allersv* , 
or during great allergic 
osaliations 

occurrence independentfi 
of allergic state present 

Never re-elicitable 

‘ te-elicitable often, leading 

I to a pot} valent non 
specific patherg} 


It will be seen that although both paralJerg>- 
and metaUerg)’ are heteroallergic in nature, 
they differ basically in their clinical manifesta- 
tions and other important characteristics 
(see Table 3). 

The basic differences betneen the concepts 
of parallergj- and of metallerg}’ roaj' be sum- 
marized as follows. (1) In parailerg>' the 
clinical manifestations in response to the second 
allergen are different from those in response to 
the first, while m metallerg>’ they remain the 
same. (2) In parallerg}’, a “flare-up” effect 
is impossible because the phenomena ne\er 
occur at the site of the primar>' allergic reac- 
tion ; the reaction in metallerg}* is based upon a 
flare-up mechanism. (3) Parallergj’ occurs 
only at the time of the development of altergj' 
or of great fluctuation in the state of hATier- 
sensitixity, while metallerg}' may accompany 


but does not require a momentarily strong 
allergic reaction — is, in short, more or less 
independent of the allergic state present at the 
moment. (4) The parallergic conditions can 
ne\'er be evoked a second time, while the 
metallergic state may be repeated at will. 

For these reasons w e suggest hetero-allerg}’ 
as the inclusive designation, but, since it does 
not differentiate between parallergic and 
metallergic manifestations, there is in addition 
a definite need for the more specific terms. 

The concepts of parallergj’ and metallergy 
may be of advantage m clarifj'ing a number of 
well-known but hitherto inexplicable phenom- 
ena and questions, as for example: (1) the 
flate-up of allergic reactions on exposure to 
apparently nonspecific agents; (2) the sig- 
nificance of positive allergic skin reactions 
to substances or extracts that certainly cannot 
be considered as the specific allergens responsi- 
ble, (3) the “broadening” of sensitization 
during the period of acute allergic sj-mptoms, 
and also during the period of their decline, 
(4) the transition of a specific allergj’ into a 
poij'valent metaspecific allergy (metallergj’) 
and finally into a nonallergic pathergj’; (5) 
the pathologic mechanism of infantile derma- 
titis; (6) the quasi-specific mechanism of 
apparently nonspecific methods of treatment, 
such as tuberculin or peptone injections. 

1. PaRAllerov 

Moro^** and Keller^* emplojed the term 
parallergy to denote the fact that, during the 
development of an allergj’ or during states of 
considerable allergic fluctuation, a specifically 
sensitized organism will react more easily and 
more rapidly to a given living or nonviable 
eiccitant than will a nonallergic organism. 
As shown by the examples submitted by them 
(see below), parallergj’, as they first defined 
the term, denotes the fact that other specific 
antigens or germs are able to elicit in a specif- 
ically sensitized organism, during a giv en state 
of reactivity, clinical manifestations different 
from those induced by the first antigen. 

Several years later these investigators'^ 
broadened their concept of parallergj- It was 
then made to embrace the phenomena that 
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Urbach had in the meantime designated as 
metallerg} Their second definition of par 
allergj connotes a nonspecific alteration of 
reacti\it> on the basis of a pre\iouslj specific 
allergy the agents maj be In mg or nonliving 
Such a state of parallergj maj or maj not 
accompanj allergj It is most frequentl3 
expressed bj an increased tendencj to inflam 
mation and occurs most markedlj at the time 
of development of the allergj and during 
periods of its fluctuation However it maj 
also dev elop during a static phase of the allergic 
condition 

Quite recently numerous attempts hav e been 
made (Roessle Keller) to dnest the concept 
of parallergj of its special character and to 
regard it onlj as representing one tj-pe of 
nonallergic pathergj \\ e most emphaticallj 
reject this v levv point for there is a fundamental 
difference between heteroallergic and non 
allergic pathergj 

The concept of parallergj is to be distm 
guished from that of biotropisra (as established 
by Milian” ) In parallergj one must postu 
late the existence of an allergic state as essen 
tial for the effectiveness of other antigens or 
bacteria In biotropism on the other hand 
one presupposes a nonspecific decrease m 
resistance — brought about either bj a toxic 
condition or by phj sical or chemical agents — 
and this decreased resistance of the organism 
permits previousl) latent infectious agents to 
become active or a saprophytic microorgan 
ism to become pathogenic A tjpical case of 
what Mihan term «■ biotropism is a morbilliform 
rash follow mg the second injection of arspben 
amine and assumed to be due to activation of 
the virus of measles alieadj present in latent 
form 

Parallergic Hyperseiisilneness 

Von Pirquet formulated the laws of allergy 
largely on the basis of observations of the 
typical course of serum sickness and of the 
sequelae of smallpox vaccmation Similarly 
Moro established the concept of parallel 
after studying atypical manifestations fol 
lowing vaccmation When tuberculin nega 
tive children are vaccinated against smallpox 
renewed cutaneous testing with tuberculm 
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Will eliat positive reactions during the height 
of the vaccinal reaction (le from the ninth 
to the twelfth daj) In a similar manner 
tuberculm negative children will give a posi 
tive mtracutaneous tubercuhn reaction after a 
serum injection — an immunobiologic phase 
analogous to that after vaccination Like 
wise the onset of sensitivitj tocow smilkman 
infant may be the cause of a positive tuberculm 
reaction — a state of reactivitj that raaj last 
for the duration of the milk hj’persensitiveness 
(Freund) Other authors have reported tern 
poranlj positive Schick and Dick reactions 
after vaccination and varicella Even the 
traumatic reaction to the control injection 
which usuallj disappears very promptlj 
occasionally persists m these individuals for 
more than tw enty four hours and is surrounded 
bj a fairlj wide xnflammatoij area 

Thus m the period of development of 
allergj vaccmated or othenvise allergized 
mdividuals respond w ith positiv e skin reactions 
to various excitants These responses how 
ever do not present the clinical picture char 
acteristic of the basic allergizmg disease (eg 
vaccinia vesicles or local serum reaction) 
thej correspond rather to the action of the 
second antigen (tuberculin diphtheria toxin 
etc) 

These examples illustrate the effects of 
artificial administration of heterogenous sub 
stances The same results are observed clin 
icaU) under natural conditions of exposure 
Moro and Keller present as examples the 
vaccinal angma that alwajs appears during 
the critical period of areola formation (ninth 
to eleventh daj) and the form of tonsillitis 
that appears from seven to nme dajs after 
serum injections (Koenigsberger) These in 
factions are assumed to occur for the follow mg 
reasons The organism is normally not sensi 
U\e to the bacteria resident in the tonsils but 
an alteration in its state of sensitiv ity tends to 
reduce its powers of resistance and the bacteria 
are now able to cause tonsiUitis Similarly 
regarded are postvaccinal attacks of appendi 
citis vaccine encephalitis — which occurs in the 
great majoritj of cases from the ninth to the 
twelfth daj after vaccination — and the 
encephalitis comphcatmg measles which usu 
allj first appears betw een the fifth and se\ enth 
daj after the exanthem Wallgren includes 
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here erj'thema nodosum of children. This 
condition almost invariably appears at the 
time of transition from the preatlergic to the 
allergic phase — about se\’en weeks after tuber- 
culous infection, and simultaneously with the 
first manifestation of sensitivitj’ to tuberculin. 
Brandt reports an exanthem resembling 
eiythema multiforme occurring ten days after 
vaccination, and calls this condition “paral- 
lergic vaccination exanthem.” Jloro and 
Keller also consider the phlyctenulas, as well 
as the secondary’ infiltrations of the lungs 
(Redecker) arising in connection with grippe, 
whooping cough, and measles, partly’ as 
manifestations of parallergy’. 

Veil as well as the senior author has shorni 
in detail how the concept of parallergy’ can 
serve to explain the observation that usually 
harmless bacteria may’ become pathogenic in an 
organism that has been atlergized by infection, 
especially by focal infection, and that these 
newly pathogenic micro-organisms can cause 
acute appendicitis, cholecystitis, pyelitis, cy’s- 
titis, and even bronchopneumonia. It would 
seem likely that certain mi.xed infections might 
be included here, along with the sequelae more 
or less regularly marking the course of certain 
conditions, such as nephritis following scar- 
latina, or otitis media following measles 
Furthermore, von Bergmann includes in this 
category’ the acth'ation of latent uiflammatton 
in sensitized tissues. Thus, a quiescent 
cholecy’stitis may flare up after a tonsillitis 
although there may be colon bacilli, for exam- 
ple, in the gallbladder, and streptococci in the 
tonsils. 

The fundamental animal e.\perinien!s of 
Bieling and Oelrichs'-* constitute one of the 
main supports for the clinical concept of 
parallergy'. They demonstrated that when 
tuberculo-allergic animals are tracheally super- 
infected with bacteria that are in themselves 
harmless (e.g., colon bacilli), the lungs will 
show considerable infiltration and even out- 
right cavitation. On the other hand, similar 
infection of nontuberculous animals will pro- 
duce insignificant results Likewise, intra- 
tracheal administration of Treponema pallidum 
in tuberculo-allergic rabbits causes reactive 
changes of pneumonic character. W’dss- 
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feiler“ observ'ed a similar effect of acid-fast 
saprophy’tes, actinomyxetes, diphtheroids, and 
sarcinae in tuberculous animals. 

All these experimental studies have one 
significant point in common — that micro- 
organisms ha\’ing nothing to do with the initial 
allergization of the organism are capable of 
eliciting rapid reactions. The course of such 
reactions appears to depend upon the nature 
of the second micro-organism involved, as well 
as upon the time element. 

These fe%v examples will ser\’e to make it 
clear that the concept of parallergy is of 
importance in explaining the mechanisms of 
x'arious diseases, particularly of morbid 
processes appearing as sequelae of infectious 
diseases. 

Parallergic Hypo~ and lusensiiheness 

It has been pointed out that vaccination 
and certain infectious diseases may', under 
certain conditions, lead to positive skin re- 
actions to nonspecific e.xcitants, and also to the 
acquisition of pathogenicity by ordinarily 
harmless saprophytic micro-organisms. Sim- 
ilarly, there are phases m the course of these 
allergic and allergizing diseases during which 
precisely the opposite can be obsen’ed — hetero- 
allergic hy'po- and insensiti\ eness. These 
must be further subdivided into the parallergic 
and metallergic ty’pes. This distinction can- 
not be based on differences in clinical 
manifestations, because we are dealing w ith a 
partbl or complete lack of responsiveness to 
the second agent Hence we must rely on the 
second important differentiation betw een 
parallergy' and metallergy, i e , the duration 
of the induced reactivity. W’e consider hypo- 
or insensitiveness parallergic when it is con- 
fined to a brief period — a few days — during the 
dexelopment of an acute allergic state, such as 
occurs in the etanthems. On the other hand, 
we speak of metallergic hyposensitiveness when 
the condition is rather persistent, as for in- 
stance in successful hyposensitization therapy 
(for examples, see p. dO). 

The e.xperiments of Ricciardi will seive as 
examples of parallergic hyposensitiveness. 
group of tuberculous infants w ere tested and 
gax-e uniformly positive reactions to tubercu- 
lin. Four days later, prophylactic vaccination 
was performed. -After another sLt days, the 
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cutaneous tuberculin tests were repeated 
About one third of the cases then showed a 
definitelj weakened reaction and some of 
these cases showed no reaction whatsoe\er 
Ricciardi obtained similar results with children 
suffering from \aricella It has long been 
known, of course that a great \ariet> of 
infectious diseases such as measles scarlatina 
(%on Pirquet) tjphoidfe\er and meningitis 
will temporanlj reduce skin sensitixeness to 
tuberculin, to \ariola \accine and to Bacillus 
coll \accine, as well as to nonspecific imtants 
such as codeine (Pilcher) 

But this parallergic hjpo and insensitne 
ness IS h} no means restricted to skin reactions 
Thus, anaphj lactic shock released bj a specific 
reaction maj also cause an increased non 
specific resistance to the foreign agents of m 
fection (Bieling^**) The occurrence of a 
strictlj specific shock renders the organism 
temporarily incapable of reacting to other 
antigens A comparable condition is found 
jn human beings In allergic indi\ iduals 
mtercurrent acute infectious conditions (e g , 
erjsipelas) may, for a while, totally eliminate 
the usual allergic s> mptoms 

It seems to us that Naegeli has offered the 
best explanation of parallergic hypo and 
insensitiv eness An organism engaged in com 
bating an infection (e g , measles), is not m a 
position at the same tune to create a suffi 
cient number of antibodies to another antigen, 
such as tuberculin Temporarily, therefore, 
there can be no specific antigen antibod> 
reaction m the form of a tuberculin reaction 

2 Mltallekgy 

The term metallergy was introduced by the 
senior author’’’ to denote the fact that a 
specifically sensitized organism— one in which 
the allergic condition is usually of long stand 
inc', and in which clinical manifestations are 
usually mild— will respond to subsequent 
exposures of a different nature (to so called 
metallergens) with specific allergic reactions 
presenting the same clinical picture as that 
elicited b> the first allergen In other words 
the specific (e g , tuberculous) antibody re 
acts to an unrelated antigen precisely as 
though It were a specific one ^^e ha\e sug 
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gested that such antigens be named metanti 
gens* Metallerg} would appear to be based 
on a ‘metantigen antibodj reaction 

Metallergtc Hypersensiliieness 

The following anunal experiments re\eal 
the fact that actually metantigens can produce 
a metantigen antibodj reaction with a result 
mg increase in the number of specific anti 
bodies According to Mackenzie and Frueh 
bauer“* rabbits that have been sensitized 
to egg white will after a while show no trace 
whatsoever of circulating antibodies to egg 
in their blood these antibodies will immedi 
atel> reappear however after injection of a 
t>-phoid vaccine Mackenzie and Fruehbauer 
called this phenomenon an anamnestic reac 
tion For >ears \\eichardt'” has stressed 
the fact that allergized cells can react to non 
specific excitants w ith specific activ ities 
m other words that a specificallj conditioned 
organism can be stimulated b> means of non 
specific mOuences to produce specific anti 
bodies as proved by an increased titer of 
specific antibodies in the serum Bieling’’ 
made a similar demonstration in bacterial 
allergy in guinea pigs immunized with a 
given t>pe of bacteria he found that after 
several weeks the antibodj content and the 
unmunity were considerably reduced On 
the other hand the production of specific 
antibodies could be induced by means of 
other antigens not belonging to the same group 
of bacteria, this occurred very promptlj 
some hours later There can surelj be no 
question here of anj specific antigen antibodj 
reaction Also the experiments of Land 
Steiner and van der Scheer”’ indicate that one 
antigenic grouping can elicit the formation of 
diverse antibodies We must assume there- 
fore, that the new antibodj production is 


•Years ago CenUna rmplojed ihe term metantigen to des g 
Dale sub unces that a e produced milliiii tieorgani-m as a result 

d^enerat »e processes thus acqu ring ant gen c function Such 
substances are now generally called endogenous alle gens We 
therefore feel that it i permissTiIe to employ the term metant gen 
in the sen c mentinned above 
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elicited by an excitant that is not nonspecific 
but rather metaspecific in its action. 

Parker^’^ showed that immune rabbits pos- 
sess a greater reacthity to a heterogenous 
antigen than do normal animals. He reported 
that°rabbits sensiti 2 ed to staphylococcus or to 
horse serum developed precipitins against 
giant rag^^eed pollen ten days after the first 
intraperitoneal injection of the whole un- 
ground pollen suspended in salt solution. 

° These animal experiments all ser\-e to sup- 
port the view that antibodies can combine not 
only with the specific antigen, but also idth 
other agents, although not in such a perfect 
combination. It seems likely that an or- 
ganism with a high antibody content will 
more readily react to another antigen (metan- 
tigen) than will an organism poor in antibodies. 
This might very well explain why not a few- 
allergic conditions in the human species 
graduallv suffer a loss of specificity— a state 
that we'mav designate as metallerg>- as long 
as only a few allergens are involved. 

The concept of metallerg)- enables us readily 
to e.xplam, with regard to the question of 
specificity, numerous hotlj- disputed allergic 
phenomena, especially the so-called non- 
specific fiare-up in human beings and m ani- 
mals. We refer to the well-known fact that 
tuberculin reactions, for example, in human 
beings and in animals can be made to flare up 
bv a great manv excitants such as bacterial 
vaccines, trichophytin, milk, peptone, horse 
serum, broth, histamine, and even autogenous 
serum and ultraxnolet irradiation. Similarly, 
healing or completely healed patch test sites 
(e.g., poison ixy) may be "lighted up” by the 
application of nonspecific oleotesms in adhesive 
tape Such flare-ups will also be seen follow- 
in- po=ithe Dick, Schick, and tuberculin 
reactions (Sbelmire'«). In this connection, 
Feny*’^ reports an especially interesting ob- 
serx-ation. During the course of measles in 
an adult, a circumscribed area of redness 
developed at the sites of prex-ious injections 
of scarlet fex-er toxin (Dick test). 

The following instances should also be 
mentioned here. Exposure to trichophytm 
or to luetin can sometimes cause the 1^1 
relighting of a tuberculoderma, and a tuber- 
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culin injection can produce a focal reaction 
in a lesion of leprosy or in a syphiloderm. 

A third group embraces heterologous bac- 
terial hx-persensitix-enesses. This type of 
hypersensitiveness is exemplified by the follow - 
ing experiment. In rabbits prepared intra- 
cutaneously with horse serum, a second injec- 
tion of any type of bactena three weeks later 
produces a ty-pi^al Arthus phenomenon (Boeh- 
mig**). Dienes and Schoenheit'^^ report that 
repeated injections of egg white and horse 
serum in tuberculous guinea pigs elicit reac- 
tions that cannot be distinguished from t)'pical 
tuberculin-allergic reactions. Positix e cuta- 
neous reactions of tuberculous patients to 
the local introduction of horse serum, 
broth, B. coli x-accine, etc., were demonstrated 
bj' Dujardin and Decamps, Potter, Selter, 
and others. 

The writers beliex-e that the pathogenesis 
of infantile dermatitis likewise can be ex- 
plained on the basis of metallerg>'. Almost 
ex-ery eczematous infant gives a positix-e 
cutaneous reaction to egg white: this would 
seem to show that the fetus had been allergized 
in ntero. Further support for this belief is 
derived from the fact that intra- or subcutane- 
ous mjections of egg white in these infants 
frequently cause anaphylactic symptoms 
Howex'er, the fact that complete elimination 
of egg from the diet is rarely followed by much 
clinical improvement seems to indicate the 
presence of allergic factors aside from the 
h>T>ersensitixenes5 to egg white. Such aller- 
gic factors have been identified as exogenous 
substances (e g., w ool, silk) by Peck and Salo- 
mon"’ and Osborne and Walker,’” and also 
as bactena from intercurrent otitis or from 
pathologic intestmal flora (Urbach"®). The 
senior author set up the xvorking h>-pothesis 
some years ago that such exogenous and endog- 
enous allergens exert their influence on the 
basis of metallerg>-. 

iletallerg>- readily e.xpbins how a specific 
allerg}' can be transformed into a poI}-x'alent 
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metaspecific allergy and ho\s this in tune 
can deielop into a state of nonspecific hiper 
sensitiMty known as nonallergic pathergj 
An example will illustrate this A monoialent 
poison IV} dermatitis of the hands of a tramed 
nurse first becomes metallergic that is certain 
agents such as bichloride of mercur> and 
phenol cause a flare up of the dermatitis on 
the working hx-pothesis of a metantigen 
antibod} reaction If the skin condition 
pesists the tissues will undergo a decrease in 
tolerance to nonspecific agents — i e all man 
ner of nonspecific irritants (water soap fric 
tion etc ) will be capable of maintaining the 
existence of the dermatitis This is the phase 
of nonallergic h} persensitix eness or nonaller 
gic patherg} 

Thus in a S} stem of allergic reactions metal 
lerg} stands between specific a!lerg> and non 
specific pathergv Parallerg} on the other 
hand cannot dexelop from allerg} into the 
state of patherg} since the clinical manifesta 
tions elicited b} the parallergen are entire!} 
different from those elicited b} the first an 
tigen 

Metallergic Bypo and InsensUtteness 

An excellent example of how cutaneous 
hyposensitization to one antigen can cause 
diminished reactmt} to another antigen on 
the basis of metallerg} was gnen b} Higgin 
botham Dail} subcutaneous injection of 
tuberculm into sensitized anmials to the point 
abolishing the reaction to tubercle bacilh 
resulted simultaneous!} m a decrease of reac 
tnit} to other bacterial antigens such as 
Bacillus cob and Staph} lococcus aureus 

Metallergic h}posensiti\eness may afso in 
fluence the reacts it} to other infectious dis 
eases Thus the animal expermients of 
Biehng and Oelrichs^* haxe shown that the 
preinjection of lepra bacilli may defimtei} 
suppress the dexelopment of a subsequent 
Mrulent mfection with tuberculosis (This 
result depends of course upon certain time 
relationships and upon certain experimental 
conditions As these authors pointed out 
under other conditions the opposite result is 

achiexed that is a state of metaUergic bxper 

sensitn eness ) 


Similar obser\ations ha\e been made m 
human beings Calmette reports that among 
children \accmated with BCG (Calmette 
Guerin bacillus) there is generall} a much 
lower mortalit} rate from all causes than 
among children who ha\e not been so mocu 
lated and that this is attributable to the fact 
that the x-accinated children possess greater 
resistance to other infections Likewise aller 
gists are well acquamted with the fact that 
dunng h}posensitization therap} (eg with 
pollen) there is e\ idence of considerabh 
reduced reactn It} to other allergens 

The concept of metallerg} is of notable 
theoretic as well as practical significance 
This concept enables us to understand man} 
hitherto inexplicable specific effects of appar 
entl> nonspecific factors Thus for example 
It IS commonl} observ ed that cases of appar 
enll} monox aient allergic conditions (asthma 
rhmopath) dermatitis urticaria etc) will 
sometimes react with specific manifestations 
to agents other than the specific allergen 

It would be unwise howexer to go so far as 
to speak of metallerg} in a case of asthma or of 
dermatitis that reacts to all noxae Such a 
condition is more properl} to be considered 
as the result of an increased nonspecific reac 
tixil} on the part of the gixen organ — that 
1 $ nonallergic patherg} 

Furthermore the concept of metallerg} 
facilitates our understanding of some t}pes of 
so-called nonspecific therap) of allergic dis 
eases We are now able to understand the 
success ol treatment b} means of tuberculin 
and of peptone injections in specific asthma 
and oCftifraAWgtc ajiTifrCnnrs' and fo OTCerpnfC 
these results as metantigen antibody reactions 
that induce the organism to increase its pro 
duction of specific antibodies W e therefore 
prefer the designation of metaspeadc hypo 
sensitization to that of nonspecific h}'po- 
sensitizatioR for this form of anti allergic 
treatment 

D IxOVALLERGIC P\1HERG\ (PATH 
ERG\ IN THE STRICT 
SENSE) 

In accordance x ith the definition gixen 
aboxe nonaller gic patherg} (known in brief 
as pathergxj embraceSTver} b}per h}po- 
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or insensitiveness in which, at least at present, 
the antigen-antibod y mechanism cannot be 
dem onstrate , or iH~wKich'rtn the cdur^ of 
time, the specihcitj’ of the hypersensitiveness 
is lost and replaced by a nonspecific hj-per- 
sensitiveness. 

It is obtious that some diseases now included 
in the group of nonaller^c pathergj* may 
perhaps in the near future be considered as 
belonging to the allergic, parallei^ic, or melal- 
lergic pathergies- For our understanding of 
these diseases is constantly progresyng, as is 
also the development of technics for demon- 
strating the presence of antibodies, thus 
enabling us to recogni 2 e the antigen^ntibody 
reaction. 

1. XONAIXERGIC HyPERSENSITIATENESS 

To this group belong many cases of hyper- 
sensitiveness to actinrc, thermal, mechanical, 
or chemical agents, such as diseases caused by 
light, urticarias due to heat, cold, or pressure, 
and certain contact dermatitides: these are 
instances of specific hjper^ensitiveness in 
nhich the antigen-antibodi mechanism can- 
not be demonstrated, at least with erisimg 
methods. 

A second and especially important group 
is represented by those originally specific 
allergies and metallergies that, for any number 
of reasons, lose their mono- or polyspecificity 
and enter the categQr>- of nonspecific hyper- 
sensitiveness. This may be exemplified by a 
case of sp«:ific horse asthma that reacts, 
after a while, to all manner of incitants, such 
as dust, wind, cold, and emotional upsets, 
or by a case of specific arsphenamine dermatitis 
of long standing, in n hich the basis of hi'per- 
sensitiveness becomes broadened to such an 
extent that the skin also reacts with inflam- 
mation to water, soap, or friction. 

Certain more uncommon phenomena should 
be included here. 

As prex-iously mentioned, von Behring de- 
scribed a specific toxin hypersensiltreness in 
animals. He found that in the course of treat- 
ment with essentially harmless doses of diph- 
theria and tetanus toxin, many animals re- 
acted with SN'mploms characteristic for each 
tjpe of toxin. Similar states of hj'persensi- 
tiveness ha\e occasionally been obserxed in 
human beings — for example, tachycardia due 


to minute doses of belladonna; ringing in the 
ears and even deafness due to small doses of 
quinine; palpitation after drinking coffee; 
untoward reactions after moderate indulgence 
in nicotine or alcohol. AU these are sjTnptoms 
that are entire])' dependent upon the nature 
of the causatix e substance — i.e., real intoxica- 
tion brought on bj’ extraordinarily small doses 
of the toxin or poison. This poison hyper- 
sensitiveness occurs in human beings and in 
animals and cannot be passive!}' transferred 
to normal individuals by blood serum. 

Tuft‘“ employs the term “intolerance” for 
these sj'mptoms, to indicate a quantilathe 
difference in the ph}'Sio!ogic response to a sub- 
stance, whereas an allergic response is qualita- 
tiiely different in character 

Finally, in our present state of knowledge, 
the local Shwartzman phenomenon and the 
general Sanarelh-Sbwartzman phenomenon 
should be included among the nonallergic 
pathergies. Both consist of a toxm hj’persen- 
sitiveness, based on an acquired altered reac- 
lixily of the organism. 

The locai Sirwarizman phenomenon, first 
descnbed in 1928, denotes the following experi- 
mental obserx-ations. An animal is prepared 
by one inlracutaneous injection of a bacteria- 
free filtrate (e g , of a tx-phoid bacillus culture). 
When the same filtrate is given intravenously 
twenty-four hours later, a hemorrhagic necro- 
sis dex'elops at the skin site originally in- 
jected, while inlracutaneous or subcutaneous 
reinjection of the filtrate in the origmal in- 
jection site has no effect. Only those sub- 
stances can be used for preparing the local 
skin site that have the capacity to produce an 
inflammatorj' swelling persisting for at least 
twenty-four hours. Culture filtrates con- 
taining endotoxins have prov'ed to be par- 
ticularly suited for this purpose. However, 
Shwattzman*“ stresses the point that proper 
skin preparation does not require toxic dam- 
age to the tissue, but merely “a functional 
disturbance in the tissue cells, bringing about 
a transient state of x-ulnerability,” 

It is not necessar>' that the substances 
employed for preparing the skin and those in- 
jected intravenously to provoke the reaction 

1— Clinical Mlerjy. Philadelphia Siimden, 1937 

G Phenomenon of l.ocal Tis^e ReactrTil> 
New Yofk lloeber. 1957 
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be identical, nor do they even have to be bac 
terial filtrates The phenomenon can be 
evoked by an intravenous injection of a solu 
tion of agar or of starch after the skin has 
been prepared by colon bacilli filtrate The 
reaction can also be elicited by intravenous 
injection of serum precipitates prepared by 
mixing foreign serum or egg white with homolo 
gous antiserum — even when bacterial filtrates 
have been used m the preparatoiy skin in 
jections It is also noteworthy that the pro 
Yoking agents may include not only the 
precipitates formed m the course of an antigen 
antibody reaction zn tilro, but also the product 
arising from the union of antigen and antibody 
in tiiij Thus, if a rabbit is sensitized to horse 
serum, and is giv en mtracutaneous injections 
of tins serum three weeks later, it will show 
local allergic reactions If, twenty four hours 
later, horse serum is injected intravenousl>, 
hemorrhages vvill promptly appear m these 
sites and will later become necrotic (Albus 
and Schwartz) As shown by Apitz'” and 
confirmed by Horster and Mueller, a picture 
corresponding to the Shwartzman phenomenon 
can be produced by giving sensitized guinea 
pigs (eg, to horse serum) mtracutaneous 
injections of homologous serum (guinea pig 
serum), followed twenty four hours later by 
an intravenous injection of the same serum 
Plaut“® demonstrated that even partial an 
tigens (haptens) can produce the same results 
when combined with homologous antiserum 
Finally, Bock has shown that the preparation 
for this reaction can also be achieved b> epi 
cutaneous application alone 

Gerber and Gross“® have utilized the 
Shwartzman phenomenon to clanfy certain 
aspects of human hypersensitiveness to the 
sulfonamides Rabbits were sensitized with 
sulfonamide azoproteins and then prepared 
by the mtracutaneous injection of menmgo 
coccus filtrate The phenomenon could be 
elicited twenty four hours later by an ultra 
venous injection of the homologous conju 
gate, the homologous protein, or a heterolo 
gous protein conjugated with a related 
sulfonamide, but not by the drug alone 



According to Gerber, the histologic changes 
occurring in the course of the Shwartzman 
reaction include severe capillary dilatation 
and engor^ment of blood vessels profuse 
hemorrhage venous thrombosis and pern as 
cular collars of leucocytes with infiltration of 
the vessel walls The walls of many of the 
small arteries are hyalmized 

Aside from symptoms of local tissue reac 
tivity, there is also — as first shown by Sana 
relh“^ in 1924 — a generalized tissue reaclnity 
This IS evidenced, for example in a severe 
hemorrhagic diathesis in rabbits receiving 
intravenous injections, at twenty four hour 
intervals, of doses of bacterial filtrates that 
m themselves generally do not produce reac 
tions Such generalized manifestations in 
human beings are very rare, a pertinent case 
following repeated injections of typhoid vac 
cine has been reported Since this special 
observation was first made by Sanarelli, 
and later studied by Shwartzman, it is often 
called the Sanarelli Shwartzman phenomenon 
The histologic changes seen in experimental 
animals include, m addition to the marked 
extravasations of blood fibrin thrombi in the 
veins of the liver spleen, pancreas and lungs, 
as well as arterial necrosis in the kidneys, 
adrenals, and bone marrow Along w ith fibrin 
thrombi m the glomerular capillaries of the 
kidneys, there is extensive necrosis of the 
tubules and glomeruli As a result of the 
vascular lesions, focal necrosis is observed m 
the malpighian corpuscles of the spleen, in 
the lobules of the liver, and in the myocar 
dium 

Shwartzman advanced the followmg reasons 
for not identifying the phenomenon described 
by him with the Arthus phenomenon or with 
anaphylaxis (1) The nonspecific local skin 
reactivity (Shwartzman phenomenon) requires 
an mcubation period of about four to twelve 
hours and cannot be elicited after a lapse of 
120 hours, while the incubation period for 
anaphylaxis is about ten days and the state 
of sensitiveness lasts for months or even 
years (2) This local skin reactivity is not 
specific with regard to the relationship be 
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tween the preparatory- and the prm-ocative in human subjects as weU, one must also 
factor, while anaphylaxis is highly specific, differentiate between the local and the gener- 

(3) The provocative factor for the Shwartz^ ajjzed forms Harka\-y and Romanoff*” ob- 
man phenomenon may even be nonanttgemc seiv'ed three cases of local necrotic-hemorrhagic 
substances such as agar-agar and starch, skin lesions (Fig 4) Urbach and Gold- 

(4) The Shwartzman phenomenon can be burgh‘“ described a sexere hemorrhagic- 
elicited even m an animal rendered anth necrotic reaction following the admmistration 
anaphylactic by shock. (5) The local skm of 0.000002 mg. of tuberculin P.P D., which 
reactivity cannot be transferred passixely by may be regarded as representing the Shwartz- 
methods that are entirely satisfactory- for man phenomenon (Figs. 5-8). There are 
transferring anaphy-laxis passively, nor is also in the literature several cases reported 
specific desensitization possible (6) UTiile as Arthus phenomenon following toxin-anti- 
tbe Arthus phenomenon is elicited by the sub^ toxin injections that should properly be con- 



Fig 4 Ssw«TniA.s ^IIE^ou^so^ Necrosis Right Tiugh 

(Courtesv J Harkavy and A Romanoff and Journal of Allergy) 


cutaneous route, it is essential for the produc- 
tion of the Shuartzman phenomenon that the 
provocatix'e dose be gn-en intravenously, 
(7) Histologically, there are clear-cut differ- 
ences: in the Shwartzman phenomenon there 
is an intense hemorrhage into the surrounding 
tissues, whereas such a condition is seen only- 
exceptionally m the Arthus phenomenon. 

The criteria that must be fulfilled in order 
to classify- a hemorrhagic-necrotic lesion in 
man as a local Shwartzman phenomenon ate: 
(1) the presence of a preparatory- factor, 
usually originating from a focal bacterial in- 
fection such as sinus disease, or fungous infec- 
tion; (2) the presence of a provocative factor, 
consisting of parenteralh' introduced bac- 
terial antigens or toxins, or of products de- 
rived from the interaction of injected protein 
antigens with their corresponding antibodies. 


sidered as examples of the Shwartzman 
phenomenon (see p. 89). 

Moreoxer, Sanarelli*'’* attempted to explain 
on this basis the pathogenesis and clinical 
picture of common acute diseases character- 
ized by hemorrhage and necrosis (eg., acute 
appendicitis). He w as able to produce appen- 
dicitis experimentally in rabbits by first 
sensitizing the wall of the appendix with an 
injection of staphylococcus x-accine and then 
injectmg Bacillus pyocyaneus filtrate intra- 
xenously. He is of (he opinion that these 
acute conditions may depend upon a local 
sensitiveness of the tissue, which Hares as a 
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result of the presence of to\ic substances 
circulating in the blood 
In human beings an equivalent of the gen 
erahzed form of the Sanarelli Shwartzman 
phenomenon maj perhaps be seen in the sud 


death folio ing intravenous typho d vaccine 
therapy reported b> Lrbach Goldburgh and 
Gottlieb * Love and Driscoll » have re 
centlj confirmed this observation vith a 
s milar case 



Figs S-8 

Scccessivt; Stages oi Sk v vrtzmvn Phenouenon Pkodlced by Tubebccun P P D G vtn iNTRACciAXEOrsLY 
a — first lest dose (0 00002 mg of P P D ) b — one tenth of first test dose (0 000002 mg ) 

TiG S ( pper lift) (a) After three d3>s hemor Via 1 (, pptr r gH) (a) \/ter tvienty seven dajs 
rhag c necrosis slo healing (b) after t ent> da) s necros s 

Fig -6 (louer left) (a) After eght da)s demarca before separaUon of slough 

t on of necrosis (i) after th rt) hours hemor ha^creac Fic 8(lo-errgll) (a) After t ent>nneda>s 

lion ithout necros s st U not healing (4) after t ent) t o days appearance 

follon ng cparat on of slough 


den hemorrhages into the exanthems in cases 
of measles or scarlet fev er and into the v acanal 
area after a first vaccination in the vacanal 
exanthem after revaccinaton m anaph>lac 
told purpuras etc To this group belongs 
in all probabihtj an instance of sudden 


The examples presented as local and gen 
eralized Sanarelli Shwartzman phenomena in 
human beings seem justifiable s nee thej 
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largely correspond v.ith the clinical pictures 
described in experimental animals. The ques- 
tion arises, however, v.hether this phenomenon 
offers a satisfactory’ explanation for the reac- 
tivation of latent foci of infection by totally 
unrelated antigens. For instance, a patient 
Tvith a latent sinus infection may suffer an 
e.xacerbation of his condition foUoiring expo- 
sure to a pollen to nhich he is sensitive. 
Harka^x' and Romanoff**® offer the explanation 
that in such a case one may assume the forma- 
tion of an antigen-antibody complex composed 
of the pollen and the pre-existing antibodies, 
which acts as a provocatix e factor m reactix’at- 
ing the infection. According to the deffnition 
given above (p. 28), we are rather inclined to 
consider this tj’pe of flare as metallergic in 
character. 

The mechanism of the Sanarelli-Shwartzman 
phenomenon is not as yet known. It is cer- 
tainly connected with the presence of soluble 
bacterial toxins. According to Gratia and 
Lina, it is a hiUro-aUergie himorrhagique — an 
opinion that Sanarelli and Shivartzman reject, 
for they do not admit any relationship of the 
phenomenon to allergj*. This \aew is prob- 
ably correct. Inasmuch as it apparently 
represents a nonspecific reaction, we ha\e in- 
cluded it, at least for the present, in the group 
of nonallergic pathergies Certain facts are 
ex’ident, however, that might be mterpreted 
as an increased specific tolerance and e\en 
specific immunity' (e.g., neutralization of the 
preparatory or of the provocative substance 
by means of Shwartzman-immune horse scrum, 
negatixe Shwartzman phenomenon in skm 
locally immunized by compresses soaked with 
culture filtrates, as reported by Stohlyhwo*®-’) 
Future studies will determine whether or not 
this is some special form of hetero-allerg)’. 

2. Noxallergic HiTO* and I.vsExsmtx.S'Ess 

It has long been known that a state of hj'po- 
or insensitiveness of the skin and mucosa can 
be achiex ed by nonspecific methods consisting 
of repeated mechanical, thermal, or chemical 
stimuli. J, Jadassohn and his collaborators, 

“'StORi.-i-a^o.N.- Compl. emit. Soc debiol IJ« Jl, IW 


also Duke, Lewis and Grant, and others have 
made exhaustive investigations along these 
lines, and have shown that the skin can be- 
come habituated to such stimuli without evi- 
dencing a macroscopically detectable derma- 
titis, and that the process is a nonspecific one. 
This tolerance or adaptation (also called 
“hardening”) to external chemical and pbj’S- 
ical agents is apparently based on a state of 
diminished reactivitj . 

The phenomenon of increased resistance to 
poison also belongs to the group of nonallergic 
hyposensitixeness It was first reported by 
C. Richet, and exhaustive inx estigation of the 
fact was made by Schnabel, that it is possible 
to render bacteria resistant to certain chemi- 
cals that are otherwise bactericidal. This is 
achiexed by culturing them m filtrates of 
strains of the same organisms that have been 
previously habituated to these substances 
(eg., bichloride of mercury, optochin). Also 
included m this category’ is tolerance or habitu- 
ation to cbemical poisons (e g , human habitu- 
ation to poisons such as arsenic, alcohol, and 
alkaloids) 

.An additional example of nonallergic hypo- 
and insensitiveness is presented by the state 
of innate immunity, or preferably’ natural re- 
sistance This, m turn, is to be divided into 
natural resistance to bacteria and to toxins. 
The term nalural bacterial resistance expresses 
the well known fact that certain animals and 
certain races of man and everi particular in- 
diMduaUare immune to given diseases natu- 
raify or under natural conditions. 

In animals, the natural resistance to toxins 
may also be absolute or relative Thus, the 
pig, the porcupine, and other species are totally 
insensitixe to snake venom, while the hen 
and all cold-blooded animals are affected only 
by large doses of tetanus toxin. Resistance 
to bacterial toxins does not parallel resistance 
to the bacteria that produce the toxins. We 
do not, as yet, possess any clear understanding 
of the mechanism that is responsible for pro- 
tection against these toxins. It may be in 
part the failure of the toxin to unite with the 
body cells and in part the capacity' of the 
sCTum of the resistant animal to neutralize the 
toxin. 



Chapter III 

MECHANISM OF ALLERGY 


T }if exact mechanism of the allergic dis 
eases is unknown There are numerous 
theories of which onlj the most important 
will be discussed here 
Howe\er, it would be well to consider first a 
significant question Is allergy, per se, a dis- 
ease, or is it merelj an expression of a bio 
logic reaction? Vaughan,*' Rackemann,*® and 
Kahn'*^ are of the opinion that hjpersensitive- 
ness — or allergy — is merely a pathologic ex- 
aggeration of a normal phjsiologic response 
Doerr® had alreadj pointed out that e\ery 
individual possesses the capacitj for being 
sensitized, that this process represents a nor 
mal defense mechanism, and that it is onl) 
the degree of sensitization that determines 
whether or not the ensuing picture is that of a 
clinical allerg> Tuff'* and Ratner stressed 
the growing conviction that, except for the 
allergic individual’s specific hypersensitive- 
Tiess, he is in no way constitutionally different 
from a nonallergic individual, that the allergic 
subject is no more liable to sensitization to 
other allergens than a normal individual, 
and that he does not react to immunizing 


the factor of the exposure (Doerr) Further 
details will be giv eii in the section on alletgi/a- 
tion y 

ORIGIN AND NATURE OF 
ALLERGY 

The view is now generally accepted that the 
mechanism of allergic phenomena is based on 
an antigen-antibody reaction taking place in 
the cells or tissues This reaction has also 
been called the allergen reagm reaction Fur- 
thermore, It has now been definitely established 
that neither the antigen (allergen) nor the 
antibody is, in itself the noxious agent and 
that rather the union of the two initiates the 
clinical response The proof of this consists 
of experiments that have shown that when an 
organism’s supply of antibodies has been 
depleted, renewed exposure to the antigen 
does not elicit any pathologic changes 
For example, a rabbit that has been allet* 
gized with egg albumin responds to each sub- 
cutaneous injection of this protein with mani- 
festations Ijiown as the Atthus phenomenon 
However, when the rabbit’s organism is flooded 


agents any more mtensivelj than does a nor- with great quantities of egg albumin, so that 
mal person antibodies are neutralized, it is impossible 

The present writers hold, in agreement with for some lime to elicit allergic manifestations 
Vaughan, that everyone is potentially allergic For, if no antibodies are available, no antigen- 
The allergic state in humans generally be- antibody reaction can possibly be brought 
comes manifest, however, as a result of the about (Opie) 

interaction of various factors namely, in yHowever, another aspect of the question is 
dividual heredity and constitution, various still the subject of considerable controversy 
predisposing and contributory influences, and namely, whether the union of the antigen and 
the aller'^enic nature of the responsible sub antibodies elicits in the blood or in the tissues 
stances as well as the degree of exposure to certain chemical or physical processes that 
them These component factors need not may be responsible fox the allergic raanifesta 
be of equal importance Thus, for one, the^-tions 

element of constitutional predisposition is not VV Let us first consider the chemica l theory 
a necessary requisite Furthermore, auxiliary Richet was of the opinion that the union of 
factors that usually play so great a role in the antigen and antibodies produced a “poison” — 
Dathoi^enesis of allergy have no importance the so called “anaphylatoxin ” But this view 
when ''the allergens are especially potent has been abandoned, for we now know that the 
In other words, the factor of predisposition effect of the antibodies is to bind the antigen 
can be compensated for, in a given case, by gg thoroughly that it cannot continue to react 

with additional antibodies Thus, Dale and 

■mKahn r l Tissue immun ty sprin*fi«M in 'iiiomas Kcllaway observed that the isolated Sensitized 
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guinea pig uterus failed to contract when the 
bath contained sufficient free antibodies to 
counteract the added antigen. The antibo<jh' 
content of the solution was quantitatively- 
controlled by the addition of appropriate 
amounts of homologous antiserum. If the 
antigen-antibod}' reaction, which under these 
conditions took place outside of the cells, 
had released a poisonous product, a contrac- 
tion l^ould ha\e ensued. Actually such con- 
tractions occur onh' when the supply of 
antibodies is insufficient to hind the quantity 
of added antigen. The anaphylatoxin theoi}’ 
is further refuted by the fact that appropriate 
ph}'sical methods n I}} effective}}’ recover 
both reacting components of the antigen- 
.ntibody union in an unaltered state and 
apable of entering into a new reaction. 

In the past few years, considerable interest 
las been aroused by the hiataimiieJffieoFyof 
3ale and Laidlaw, and later by Lewis’ theor>’ 
if the release of a hi§tamiue-iike_substance — 
lesignated as the H substance — in the course 
if the antigen-antibod)' reaction These 
ij'potheses found their mam support in the 
act that the intravenous adnitnistration of 
.mall. amounts of histamine in animals pro- 
duces manifestations closely resembimg those 
of anaphylactic shock. \te.. ahalL critically’ 
examine these theories elsewhere (p. 103), and 
shall merel^tate here that “histamine sh7>cE.'’^ 
lacks one important findmg alwa}S present 
in anaphylactic shock, viz., prolonged coagula- 
tion time of the blood. 

] In the past few years, the question has fre- 

'' quently been raised whether the manifesta- 
tions of allerg)' may not depend upon some 
peculiar response of the organism to sub- 
stances like acetylcholine or S)Tnpathm, which 
are nonnal products of the tissues. For a 
better understanding of this theor)', we refer 
to the more recent investigations of Loewi 
and Dale on the chemical mediators of ner\'ous 
activity. These authors have shown that 
when the si-mpathetic ner%'ous system is 
stimulated, adrenergic substances (epinephrine 
and s)'mpathin) are secreted by the cells in 
which the siTnpathetic nenes have Ibeir 
endings, while on the other hand a cholinergic 
substance (acetylcholine) is released when the 
paras)'mpathetic fibers (vagus) are stimu- 
lated. The terms cholinergia and adreneigia 


are now in general use, signifying imbalance 
of autonomic ner^•e activity. Patients who 
hav e a tendenc)’ to develop asthma, dermatitis, 
vasomotor rhinitis, urticaria, and angioneu- 
rotic edema often demonstrate other features of 
cholmergm, such as excessive sw eating, saliva- 
tfon, indigestion of the hyperacid t)'pe, spastic 
colon, and dermographism, Adrenergic stim- 
ulants usually produce prompt but tem- 
porary' relief from this group of cholinergic 
s)'mptoms. 

Several French authors (Villaret, A^aller)’- 
Radot, and others) report investigations 
along these Imes and are of the opinion that the 
allergic states may depend upon an excess of 
acetylcholine or on some disturbance in its 
normal breakdown by the choline esterase. 

In an effort to correlate the viewpoints out- 
lined above, Wittich’^ has advanced a work- 
ing h>'pothe5is which is diagrammatically 
illustrated in Figure 9. It should be pomted 
out that all the physiologic and allergic re- 
sponses which are, for illustrative purposes, 
separately depicted, usually take place in a 
single “shock tissue.” 

Space does not pemiit more detailed con- 
sideration of these theories. Suffice it to sa y 
that experiments by \Vent>* ^CQde.^»^ aw fll 
other investigators reveal the inade quacy o f 
the concept that ana phvTaxT s 7s"t'K e'resu)t of a 
simple histamine intoxication. It is more 
likel) that, in the course of the anaph) lactic 
reaction, sex'eral biologically active substances 
of different types (histamine, choline, epineph- 
rine, etc ) are released from the various tissues', 
affecting the chemical regulation of tfie auto^ 
nomic nenes and of the autonomic effector 
organs. Hence we feel justified in assuming 
that histamine, acetylcholine, and similar 
substances are the result and not the causes of 
^ntigen-antibody reactions. 

'2 Doerr is the outstanding champion of the 
fihvsicat theor)'. He assumes that antigens 
and antibodies of high molecular w eight react 
in the cell membrane^nd cannot penetraTe 
into the celh thus, physicochemical changes_ 
are brought about jind ffiese act as irritants to 
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the cel ls According to Bronfenbrenner, the 
union between antibody and antigen ser\es 
to d isturb th e deJicate adjustment of the 
jcolIoidaTconditions existing in the blood, as 
well as al the s urfaces of the tissue cells He 
believes that this results from acUyation of 
yrum trypsin with subsequent autodigestion 
oTthe serum , and a reTultant reaction to the 
trypsin and/or the products of its action 
Widal looks upon anaphylactic shock as 
representing a disturbance of the colloidal 


tigen m the given case, but almost exclusn elj 
upon the site of the cellular antibody A1 
though It IS known that almost every tissue 
of the animal organism is capable of producing 
antibodies, it is also true that certain struc 
tures are to be regarded as being the principal 
shock tissues 

Knowledge of the tissues in which the an 
tigen-antibody reaction takes place in the 
various allergic diseases is not only of theoretic 
interest but also of considerable practical 



balance He and his school see fit to desig- 
nate the changes of the colloid in the blood 
observed during attacks as the “hemoclastic 
crisis,” and those in the tissues as “colloido- 
clasia ” Lumiere, on the contrary, explams 
the nature of anaphylactic phenomena on the 
basis of invisible flocculation occumng m the 
blood stream of allergic individuals as a result 
of the encounter between antigen and serum 
antibody In support of his views, he cites 
the fact that tn ulro flocculation follows the 
admixture of the antigen with the serum of 
allergic individuals 

B Pt^TMARY SHQC K-XISSUK 

The precise clinical picture of an allei^ic 
disease will scarcely ever depend upon the an- 


importance Obviously, more satisfactory 
and more reliable results will be obtained 
when tests are made directly on the shock 
organ in question The same will be true, 
of course, with regard to therapy Table 4 
presents a summary of the principal shock 
tissues involved in the more important allergic 
diseases 

As the senior author*’^ has shown, the 
differentiation between an epidermal (or 
epimucous) and a vascular hypersensitiveness 
can be made by means of epinephrine or 
alypm iontophoresis This has been con 
firmed by Widder’""* The method is as fol 
lows The allergen is applied to skin or 
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mucosa previously made ischemic by the 
iontophoresis of a 1 per cent epinephrine solu- 
tion. This renders the contracted blood 
vessels of the cutis or mucosa incapable of 

T4BI.F 4 — Clinical Manifestaliom of Human Atlergv 
as Determined 6j the Primary Shock Tissue 


CLsical Mu)ire$taljoD& 


Epidermis 
Blood vessels of ci 


Blood >essela of sub- 
cuti« 

Xasal epimucosA* 

Blood > es'eU of nasal 
mucosa 

Bronchial eplmucosa 

Blood > esaels or mus- 
culature of bronchi 

Gastric epimucosa 

Inte&Unal epimuco«a 

Smooth muscle of un* 
nar}‘ bladder 

Smooth muscle of gall- 
bladder 

Peripheral blood %es- 
seU 

Cerebral blood \ essels 

Central iict%ous s\s- 
tem 


allergic contact dermatitis 
neurodermatitis, infantile 
dermatitis, urticaria papular 
urticana prungo 
angioneurotic edema 

allergic rhinopathx ol etog 
enous ongin, ha> fever 
allergic rhinopalhv ol endeg 
enous Origin laliroentarv 
hematogenous) 

allergic asthma of exogenous 
origin, allergic bronchius 
allergic asthma ot codogenous 
ongtn (infectious, alimen- 
tan , hematogenous etc ) 
\omiting, capecialh oi cvclic 
tj'pe 

diarrhea, mucous colitis 
lesical spasm of endogenous 
ongiti 

gallbladder «pasm oi endog 
enous ongin 

perurtentis nodosa, niimoid 
cnscs, Schoenlein's and Hen- 
och’s purpura 

allergic migraine, allergic epi 
lepsv 

parov>«mal tachvcardia par 
otismal profuie sweating 
extreme fall of blood pres- 
sure 

paroxvsmaj hj drarthro^is 


* The term epunuco^a, correponding t<» the term epidennt,, b 
IS ibed to de^fenjce tie superheral lasers of the maeoas mem 


participating in the allergic reaction Con- 
sequently, if no objective manifestations or 
subjective ^-mptoms are observed, the case 
is to be considered as one of vascular hj-per- 
sensitiveness. On the other hand, if reactions 
appear, they are to be considered as mani- 
festations of epidermal or epimucous alleigj'- 
-•Ks a check, iontophorcbis v\ith 20 per cent 
aK-pin (a topical anesthetic) is carried out 


until tactile sensation is abolished. If epi- 
dermal application (e.g., of egg white) now 
elicits an urticarial response, the case is one 
of vascular hj’persensitiveness; if, hovvever, 
there is no such response, it ma^' be considered 
as an epithelial al!erg>-. Likewise, if the 
insufflation of pollen on a nasal mucosa simi- 
larly anesthetized \\ ith alypin does not result 
in itching or rhinorrhea within two hours, the 
same conclusion must be drawn. 

Another noteworthy fact is that the portal 
of entr>' of the allergen need not be identical 
with its principal site of action, generally 
called the shock tissue. For example, when 
the ingestion of acetylsalicj he acid is followed 
within a few hours by an attack of rhinorrhea, 
the portal of entrj' is the intestinal mucosa, 
while the primaij' shock tissue is the nasal 
mucosa. To express this more clearly, we 
recommend adding the qualifiers “primary” 
and “secondary’” to the designations “epi- 
dermal,” “vascular,” etc “Primarj’” is in- 
tended to show that the allergen acts directly 
on the epidermis, the vessels of the cutis, or 
other tissue. The qualifier “secondarj*,” on 
the other hand, is mtended to designate the 
situation m nhich the agent first comes into 
contact With the stomach or intestinal mucosa, 
for example, while it reaches the skin, where 
manifestations are elicited, only secondarily 
(eg., cases of neurodermatitis or urticaria 
caused by foods or drugs). It is of major 
therapeutic importance to know, in a given 
case, whether or not the portal of entij'is 
identical with the allergen’s principal site of 
action. Thus, a course of cutaneous hypo- 
sensitization would seem promising in a case 
of neurodermatitis (e.g , due to h>-persensi' 
tiveness to transepidermal penetration of 
horse dander) in which the blood vessels of 
the cutis represent the portal of entr>'. Such 
an attempt at cutaneous hyposensilkation 
would be of little avail, however, in a case of 
allergic sUn disease with primar>' intestinal 
entrv- of the allergen and only secondarv- in- 
voh*ement of the cutaneous blood vessels. 
In such a case, administraiion of the allergen 
by mouth might veiy well be useful. Temple- 
ton“’ has recently stressed the significance 
of the portal of entiy m pointing out that in 
some patients the same allergen (food, drug, 

uiXnoirtos.U. J «7 9ns. PJS 
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plant substance etc ) maj reach the sensitized 
sbm either b) direct contact or bj waj of the 
blood stream after absorption gi\ing rise to 
the same clinical manifesUtions m either case 
In this connection one more question must 
be considered namely whj in a gi\en case 
one organ becomes hjpersensitne and another 
organ does not The localization of the allergy 
IS dependent upoiT" Various condi^ns The 
experiments of Roth and Szauter are most 
enhghtening They showed that in the alter 
gized animal the localization is dependent 
upon the portal of entry For if the allergen 
is reinjected for example into the carotid 
artery in the direction of the brain cerebral 
symptoms will develop (tonic clonic com-ul 
sions followed by loss of consciousness), 
while injection into the jugular vein will be 
followed by pulmonary manifestations and 
injection into the portal xeia will induce dis 
turbances of liver function It is of course 
much easier to understand why an organ 
becomes hvpersensitive when its tissues come 
directly into contact with the allergen — le 
when It also serves as portal of entry (as does 
the nasal mucosa m hay fever the bronchial 
mucosa in asthma etc) But even in these 
instances the matter is not as srniple as might 
at first appear 

Let us consider for example the ebcilation 
of rhinopathy by a food or of asthma by a 
drug One might of course attach respon 
sibihty to a congenital or acquired predis 
position of the organ involved But the ex 
penmental investigations of Klinge as well as 
of Riehm and his school are more illuminat 
ing and more conv incing These authors 
began with the so called Auer phenomenon 
(inunction of xy lol elicits no reaction in normal 
animals but severe local skin infiammalion 
and necrosis m allergic animals) and they 
succeeded m showing that all manner of non 
specific irritations can influence the localizaUon 
of the hypersensitiv eness The allergic tissue 
injury can be selectively directed to any 
chosen organ of an allergized animal provided 
thermal mechanical or nonspecific bacterial 
stimuli are employed to produce local cir 
culatory disturbances including hyperemia 
or stasis and are followed by intravenous m 
lections of smaU quantities of antigen Ac 
cording to these authors a local increase of 
the arculatmg antigen ensues under such 


circumstances resulting m a reaction with 
the cellular antibodies The same general 
pnnapte has been employed by others to 
localize the allergic response to the brain 
the jomts the ey e and other organs 
But all this does not suffice to account for 
the choice of organ in all cases To explain 
It Nathan Masugi and others have set up 
the following theory on the basis of animal 
experunentation There are antibodies that 
are organ specific (i e directed against a 
particular type of tissue) and these play a 
determining rble in this regard By employ 
mg serums that contained such antibodies 
or by producing auto antibodies to a giv en 
organ these authors succeeded with repeated 
admirustration of antigen m localizing the 
tissue mjury m a giv en organ 
Despite all these interesting and ingenious 
experiments we must confess that we are still 
totally ignorant as to w hy a v ascular cutaneous 
allergy will express itself m one case as an 
urticaria m a second case as a neuroderma 
titis and in a third case as a prurigo 

C ALLERGIZ^TION 
The term allergi^alton designates acquisition 
of the capacity to become hypersensitive to 
one or more substances as a result of the activ e 
production or passive administration of spe- 
cific antibodies 

Allergization is thus a well defined sub 
division of seitstli alion By the latter term 
we mean a pathologic increase m the state of 
sensitivity of the various tissues to all manner 
of stimuli whether or not the hypersensitive 
ness is based on an antigen antibody mecha 
nism These two terras are therefore not 
identical and should not be looselv employ ed 
as^nonymous as is so often done 

In order to designate clearly the fact that 
m a given case of hypersensitiveness the an 
tigen antibody mechanism either is not demon 
strabte by any known method or has been 
lost by reason of nonspecific broadening of the 
basis of reaction the term pathergization 
IS recommended 

^\hen an organism is allergic other agents 
may be capable of ebciting manifestations of 
hypersensitiveness without the intervention 
of specific antibodies This mechanism is 
referred to as lielero allergi ation This is 
subdivided into parallergi ahon when the new 
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sjTDptoms are different from the original 
ones, and ntelaUerghalion n’hen similar cHmral 
pictures are elicited in both instances 

Recent investigations ha%'e shoivn that all 
individuals are potentially capable of develtqv 
ing allerg)'. The question naturally arises 
as to why, under these conditions, only rela- 
tively few indi\'idua!s become hypersenritive 
to certain allergens. The answer — according 
to present knowledge — lies in the fact that the 
capacity to become allergic depends upon the 
combination of necessan’ predisposing factors, 
as well as upon the nature of the excitant 
acting as allergen. The significance of the 
predisposing factors, such as heredity, consti- 
tution, endocrine glands, sj-mpathetic nerx'ous 
system, infections, intoxication, gastrointesti- 
nal resorption, hepatic dysfunction, abnormal- 
ities in any of the physical or chemical 
barriers of the skin, meteorologic and geo- 
graphic conditions, and psychosomatic in- 
fluences, will be discussed in a separate 
chapter. The capacity of a substance to 
become a potent antigen depends upon various 
factors, including the nature of the exciting 
substance, the amount and concentration of 
the antigen to w hich the indindual is e.xposed, 
the duration and mode of the exposure, the 
extent of the exposed surface, and the bke. 

The capacitj’ to become allergized is there- 
fore the resultant of e.xogenous and endogenous 
stimuli (factor of exposure) plus the predis- 
posing factors, particularly the indixidual 
constitution. Concerning the reciprocal rela- 
tionship between exposure and the \anous 
predisposing factors, it may be said that the 
greater the influence of the excitant, the less 
important are the factors of predisposition, 
while on the other hand, in cases invohing 
only weakly effective agents, it seems likely 
that only constitutionally predisposed in- 
dividuals will become allergized. 

Aliergization may be either actiie or passne 
In cases of active aliergization, the organism 
is directly exposed to the allergen, with the 
result that antibodies are produced The 
term passive aliergization designates the 
transference of hj'persensitii'eness by means of 
antibody-containing serum from an actively 
allergized animal or human being, either gen- 
erally or to a local skin or mucous membrane 
site. Thus, experimental passive aller^zation 


has its clinical analogue in an attack of asthma 
that developed in a patient driving behind 
hordes after receiving a blood transfusion from 
a donor who was sensitii’e to horse serum 
(Ramirez) or in the occuiitnce of rhinopathy 
in a child following contact with rabbits, after 
the child bad received an injection of serum 
from an asthmatic patient allergic to rabbit 
hair (Fnigoni). This mechanism is also the 
basis of the methods employed for the local 
passive transfer of hj'persensitiveness (Praus- 
nitz-Kuestner, Urbach-Koenigstein reactions). 

It is as yet hardly possible to give a definite 
answer to the question as to whether alier- 
gization affects only a certain tissue or organ, 
or the entire organism. In experimental 
animals, one almost alw ays obtains a positive 
Schultz-Daie test with the excised uterus as 
an indication of general aliergization in guinea 
pigs in which the inhalation of horse serum 
has induced bronchial hypersensitiveness (Un- 
dntz) or when intracutaneous injections of 
simple chemical compounds are followed by 
the appearance of an allergic dermatitis 
(Landsteiner) Salen is of the opinion that a 
state of universal aliergization will explain 
u hi’ some allergens can at different times elicit 
allergic manifestations in different organs and 
tissues of one indhddual. He also believes 
this to be the explanation of the e.xlraordinary 
variety of allergic symptoms seen in shock — 
a fact that would tend to indicate that numer- 
ous tissues have been allergized. On the 
other hand, numerous clinical obserx’ations 
would seem to signify that \er)' frequently 
only a certain type of tissue (e g., the bronchial 
mucosa or oniy the vascular system of the 
cutis) has been allergized; and this view re- 
ceives even stronger confirmation from the 
fact that, in cases of fixed drug exantliems, 
only a \eiy few and strictly localized skm 
sites react allergicall)'. 

An individual can become allergized at any! 
tune of life. Clarke and Leopold, *' for ex-* 
ample, reported the case of a seaman who de- 
i-eloped hay fever onlj' after being pensioned 
at the age of 72 years. The senior author has 
observed 8 men and 3 women who suffered 
their first attacks of asthma between the ages 
of 61 and 70 years On the other hand, it is 
well known that particular allergic diseases 
are associated with certain periods of life — 
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as, for exampJe, strophulus and cyc/ic \ omitmg 
during infancj and early childhood and 
prurigo, migraine, and dermatitis medicamen 
tosa during adult life 
As Black®^® points out a great many pa 
tients and some physicians try to explain a 
recently de\ eloped allergy on the basis of 
some food uhich has been newly added to the 
diet or some new factor in the environment 
More often they are found to be sensitne to 
food or environmental or other factors to 
which they have been exposed for years In 
other words, it is the patient and not the diet 
or environment which has changed 
The duration of the allergic state vanes 
from several weeks to many decades, depend 
mg upon the nature of the allergic disease 
In cases of strophulus, urticaria, and allergic 
diarrhea, strict eluninaiion of the agent re 
sponsible (especially if it is a food) can restore 


latent period is usually between eight and 
eleven days Under certain conditions how 
ever this same process may take months and 
even years 

Tlie optimal allergizing dose of the prepan 
tory allergen vanes according to the nature of 
the substance the species of the animal and 
the manner of administration (Table 5 will 
serve to demonstrate this) In principle it 
may be said that moderate amounts of antigen 
are more effective in sensitizing for laboratory 
experimentation than extremely small or 
very large quantities For example guinea 
pigs that have been allergized with I cc of 
horse serum are subsequently more hyper 
sensitive than guinea pigs that have received 
0 1 cc Zinsser believes that the relative 
ineffectiveness of amounts that are too large 
may be due to a persistence of the antigen in 
the circulation after antibodies have begun 


Table 3 — Ojittmol Poses oj Allergens for Allergizing Guinea Pigs 
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the patient's tolerance of the allergen within 
two to three weeks In hay fever, asthma, 
and dermatitis, however, conditions are quite 
different here the hypersensiuveness gen 
erally persists throughout life We might 
mention the case, seen by us, of a hay fever 
patient who spent twenty years in the tropics 
and swfieied tio symptoms during all this 
tune, m the summer after his return home, 
however, he presented his former manifesta 
tions of hay fever Similar observations have 
been made in cases of asthma induced by horse, 
dog, or cat danders Such patients may be 
entirely free from symptoms for years and y^t 
react severely on a renewed exposure to the 
given animal , 

The tune required for allergization 
IS to say, the period elapsing between the first 
exposure to the allergen and the first mamfesta- 
tion ot an alteration m reactivit}— de^fis 
upon numerous factors In seium 
and in all biologically similar disease, the 


to form As a consequence, there may be a 
certain degree of protracted hyposenaitiaation 
Furthermore, when the allergen is reinjected 
several days before allergization has taken 
place, the onset of the latter is deferred 

Several experiments may be mentioned 
here to illustrate how almost inconceivably 
minute doses may produce allergization 
Wells*** for example was able to achieve 
hypersensitiveness in a guinea pig by means of 
a single dose of 1/20 000 000 Gm of crystal 
Iized egg affiumin Doerr and Berger pro 
duced it with 0 0000004 Gm of horse serum 
euglobuhn Schwitzer'** found that sensitiza 
tion to dinilrochloTobenzene in the guinea 
pig by the mtracutaneous route requires 
between 2 5 and 1 gamma of this chemical 
Such values are reminiscent of those found in 
vitamin, enzyme, and endocrine processes 

i(*n£U5 H C Cb?™ til Aspects of Immuo ly ed 1 \ew 
Vork Chetti c»l CsValOBue Co 
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They may be compared v.ith the growth- 
promoting effect of biotin on yeast when 
present in a concentration of onh* 1 part in 
400 billion, ^Yith the dilating effect of epineph- 
rine on the pupil of the frog eye in a concentra- 
tion of 1 in 20 million, and w ith the effect o£ 
thjTotin on the metamorphosis of the tadpole 
in a dilution of 1 to 5 billion. 

Not only is it possible to induce aUergi 2 a- 
tion by proteins, as was formerly claimed, but 
the fact has now been established that carbo- 
hjdrates, lipoids, and even inorganic chem- 
icals can sen. e as antigens — or more accurately, 
as partial antigens or haptens. 

A most important consequence of Land- 
steiner’s*“ hapten theoiy is that it enables us 
to understand how evternally applied drugs 
and chemicals, or internally administered 
drugs, can become allergiaing agents. For, 
when the applicatjon or contact with these 
substances occasions a slight local damage, 
sufficient to liberate some tissue protein, 
this protein assumes the character of anau\- 
iliarj’ antigen and can thus conjugate with the 
hapten — “drug,” “chemical,” etc — forming 
a complete anttgen. This mechanism mav be 
clarifi^ by the following case'® of allergizatlon 
of the buccal mucosa and skin to drugs taken 
during the course of a gangrenous herpes 
zoster. 

\ woman aged 52 presented berp®* Foster assoaated 
mih deep ulceration and a temperature of 103 8 F 
Small do«es of acet> b>aUc 3 Uc aad and aimdr^vnne 
were adnunjslejfd at lius ume Tbe patient bad 
formerh tolerated these drugs .After stx dajs, she 
presented diSuse dark blui«h-\iolet areas ol joflamma- 
t!on on the mucous membrane ot the cheeks, gums, and 
l'[^. together with \esiculatioii Two dajs later, the 
trunk and extremities showed a widespread leddish- 
N-iolet eruption .After these mamfestations had 
subsided, skin testa nere made inth acetr Lahcxhcaod 
and amidop>nne, with negatne lesults Howexer. 
subsequent adiiunUtration b> mouth of 0 5 Gm of 
aceu laaltcx he acid and two daxs later of 0 1 Gm of 
am'dopjnne brought on a deeded exacerbation cf the 
mucous membrane and skin lesions, as well as a sex ere 
attack of pruritus. There were no signs of agninulo- 

This allergizatlon of the organism is probably 
attributable to a linking of the two drugs with 
body protein altered as a result of the ulcerated 

•'^LxVT.sTcivtr, K Tke ^petincity of Stroloewal Reartwoa 
Sf.nn?5*!d. Ill - Tbomi«. l!>«o 
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herpes and the high fever, thus forming a con- 
jugate antigen. In order to express clearly 
the mechanism of this type of allergization, 
It should be referred to as haptenizatioii. 

Another mechanism of allergization might 
perhaps be found in the so-called aiilo-allergi^ 
zalioH. Together with Whitfield"' and Bar 
ber,“* we employ this term to designate mani- 
festations of hv^persensitiveness produced by 
substances of the body itself that hax e become 
foreign to the body. This subject will be 
discussed in some detail in the section on en- 
dogenous allergens (p. 118). Here we shall 
merely say that the concept involves the 
body’s own prolem, which has undergone 
alteration of its chemical structure as the 
result of some profound damage — e.g , meta- 
bolic abnormalities, incomplete protein diges- 
tion due to gasiro-intestmal disease, functional 
endocrine disturbances, or some local trauma, 
scalding, or excessive exposure to sunlight. 
Such auto-aDergization also seems to be the 
basic cause of the so-called auto-anaph^lactic 
diseases of the eye and of the physical allergies 
that the French (Widal, Joltrain) significantly 
call culoeoUoidodaste. 

Closely related to the mechanism of auto- 
allergization, but different from it m the na- 
ture of the antigens inxoh'ed, are tno other 
forms of eitdogeimts Q}kr%% x-iz., the endog- 
enous bacterial and parasitic allergies This 
entire problem will be considered in detail 
later (p. 136). 

.Allergization ma^ take place from without 
or from xxithm the organism Likewise, the 
agent eliciting the allergic manifestations may 
reach the body by either route. Thus, four 
possibilities maj be encountered, as illustrated 
m Table 6. In recent j-ears it has often been 
obserx^ that skin areas maj- be sensitized 
bj the appbcation of a sulfonamide ointment 
and a dermatitis follow the oral administra- 
tion of the same sulfonamide at a later date. 
Tbe following case (Gottlieb'®) illustrates 
epidermal allergization and intramuscular elici- 
tation by penicillin; 

-A doctor, m opening pemcUhn ampules. inad\ert- 
entU but repealedb got some of the drug on his fingers 
.As a result he acquired a mild erxthemato-papular 


•“tlanncio. \ Brif J D<nnJt 31-311. IMJ 
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dermatitis of portions of the second and third fingers of 
each hand This subsided promptlj when be dis 
continued contact w ith the drug About eJeven months 
later he wa' given penic Dm intramuscularl> for the 
treatment of an infection and shorllj after the second 
dose (about four hours after the initial injection) had 
an a-^ute vesicular neatly huUous flare of the previ 
ouslj involved areas The next daj generalized 
ucticana and angioneurotic edema of the e>ebds ap 
peared All lesions cleared promptly after treatment 
was discontinued 

Templeton'®* has recently re-emphasized 
the simultaneous existence oi epidermal and 
dermal sensitization in the same patient He 
points out that, although this problem is 


Table 6 — Roulti of Allergi-ahon a»i oj ESittlaiton of 
AtUrgic Pkenontena 
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particularly important with respect to drugs, 
such combined allergization may also result 
i-niTTi Tlrarte 'vfraVcioti'ra'i'ry 'rtw/?. 'mi 

primrose), foods, and endogenous substances 
Cooke** has concluded that in chronic derma 
titis, it is immaterial both immunologically 
and chnicahy, whether the allergen reaches the 
skin from without, by contact, or from nithm 
(after absorption of inhaled, ingested, or m 
jected substances, or of bacterial products 
from foci of infection) 

In considering the various routes by which 
allergization can be effected, attention must 
be directed, first and foremost, to the skm 
and to the mucosa of various organs (con 
junctiva, nose, bronchi, gastro-intestinal tract, 
gall-bladder, vagina, etc), as well as to the 


placenta Here we wish to stress once again 
that the tissue through which the allergen 
enters the organism may, at this time, become 
allergized, though not necessarily Let us 
consider two examples (.1) The portal of 
entry of the allergen is the mtestmal mucous 
membrane, and the result is mucous colitis 
(2) The portal of entry is again the intestinal 
mucous membrane, but the result is asthma 
or urticaria UTiether or not the shock tissue 
will be the same as the portal of entry probably 
depends m a given case upon various con 
ditions, including predisposing factors, nature 
and quantitv of the antigen, duration of the 
exposure, and extent of the exposed surface 
For obvious reasons the skm has been 
utilized for experimental allergization far 
more than other tissues, not only in the m 
vestigatwn of cutaneous allergies but also 
m the elucidation of many general basic prob- 
lems Allergization of the human skm may 
take place in the epidermis and/or m the cutis, 
and can be caused by nonprotem as well as by 
protein substances We shall first consider 
epidermal allergization, and point out that 
foreign protein may be effective by the epi- 
dermal route Thus, Hartoch and his asso- 
ciates report that inunction of horse serum 
brought on a state of specific allergization 
that was at first local and then became gener- 
alized Nestler, as well as C Low, demon- 
strated that a dermatitis could be elicited in 
normal individuals by rubbing the intact skin 
with primrose leaves The allergization is 
not restricted to the treated site, but extends 
to the entire skin surface 

Bloch’s'” exhaustive experimental investi 
^tions of the possibility of producing obliga 
tory allergization by means of nonprotem 
substances opened up a new era of intensive 
work along these lines As a result of these 
studies, we now possess a reasonably clear 
understanding of the mechanism of those types 
of “eczema” that are now called contact 
dermatitis ” 

TTius, Landsteiner,®’ Wedroff and Dolgoff,'®* 
Sulzberger and Baer,'®* Ilaxthausen,”® and 
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others succeeded in allergizing the human skin 
to simple chemical compounds (e.g., mtro- 
chloric benzenes), and other authors achieved 
allergization to neoarsphenamine, ursol, ortho- 
form, phenyihydrazine, iodoform, urushiol, 
arnica, etc. AH this seems to correspond with 
the clinical observations of Walthard*^ that 
from 40 to 100 per cent of workers m (he Swiss 
nickel industr)' de\'eloped nickel dermatitis 
after an mcubation period of from fourteen 
to twent^'-one daj’S, and of Dore, Thomas, and 
Green’*- that 50 per cent of those emploj-ed in 
a British plant manufacturing morphine ac- 
quired a persisting sensitivit}’ to the products 
handled. These suggest a true allergization. 

Aside from these methods of active allergiza- 
tion, it is also possible to aliergize the human 
epidermis passively. This is accomplished 
by means of antibody-containing blisler fluid 
(Urbach-Koenigstein technic, p. 150). The 
senior author’^ demonstrated this in the fol- 
lowing experiment. The skin site of a nonnal 
subject was prepared by an intracutaneous 
injection of blister fluid from a patient allergic 
to primrose. The nest day a primrose leaf, 
cut in the shape of a triangle, was placed on 
this site. Twenty-four hours later, a deflnite 
eczematous skin reaction w’as observed on the 
site (Fig. 40). 

The animal epidermis likewise can be ren- 
dered hj'persensitive to a great variety of 
protein and nonprotem substances. Pierret 
and Gemez,*'’ for example, reported epidermal 
allergization by means of serum dressings 
Bloch'*’^ succeeded in allergizing guinea pigs 
with eczema toid response by munction with 
primin (crj-stallized primrose extract). Sim- 
ilar results ha\e been achie\'ed with poison 
hy' (Simon et al.; Ginsberg, Becker, and 
Becker); with Rhus ^ernici/era (Kobayasbi); 
with primrose extracts and ragweed pollen 
(Brunsting and Bailey); with 10 per cent 
paraphenyJenediamine (R. L. Maier); wdlh 5 
per cent ammonium or potassium persulfate 
(Urbach; Zitzke); with nickel sulfate (Walth-* 
ard; Stewart and Cormia); with phenylhy- 
drazine (\V. Jadassohn); with quinine (Land- 
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Steiner and Chase). Straus'"^ allergized 
rhesus monkeys to poison i\y by means of the 
patch test technic. 

In addition to epidermal allergization, there 
IS also another, somewhat less important t>*pe 
of skin allergization, \iz., the ctitatieous or 
inlractdanecus form. For an allergen may 
gam admission through a break in the skin 
caused b}' chafing, tmy lacerations, alkalies, 
fat solvents, etc. It may also be the sequel 
of intracutaneous injections, as obsen-ed 
both in inadi'ertent clmical occurrences and 
in experimental m%estigations. Moreover, 
Dowdeswell*'* achieved generalized cutaneous 
allergization by the application of larious 
pollen extracts or anligas-gangrene serum to 
denuded skin sites (produced by the applica- 
tion of phenol) m ten non-allergic subjects. 
Here, too, first a local and then a generalized 
slate of allergization is produced by antigens 
of prolem and nonprotein nature, in the latter 
case with the aid of aiLxiliarj* (canier) sub- 
stances. 

Particularly efficient for the purpose of aller- 
gizing the skm is the so-caUed “depot method” 
of Lehner and Rajka,’^ in which the injections 
are repeatedly made into precisely the same 
skin site. By this means one can e\ en alier- 
gize the skin to such haptens as tuberculin or 
Irichophytin, the damaged skin protein acting 
as the carrier. 

The fact that the allergization in all these 
cases is based on an antigen-antibodj* reaction 
is proved by the spontaneous flare of the sensi- 
tized skin sites after the expiration of the in- 
cubation period (usually nine to eleven daj's), 
by the reaction of the allergized sites upon 
renewed injection of the antigen, and bi’ the 
appearance of a universal urticarial or morbil- 
liform er>’thema following mtracardiac ad- 
ministration of the antigen in animals (Frei; 
Bloch and Steiner-Wourlisch). 

The length of the incubation penod required 
for allergization of the skin vanes according to 
the allergen employed, the manner of ad- 
ministration (epidermal, intracutaneous), the 
spedes of animals, and similar factors. Usu- 
ally the state of allergization becomes manifest 
after the second or third apph'cation or injec- 

nSTmBrSjH W J Iminungl 3J 211,1937 
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tion of the allergen— i e , after from ten to 
fifteen days 

Finally, as to the mechanism by nhich an 
initially localized skin allergization becomes 
generalized, there are three possibihties (1) 
the allergen is carried by \% ay of the blood and 
lymph so that all the cells become actnely 
hypersensitne, (2) the allergen remains local 
but antibodies are transported from the site 
of formation by hematogenous and lymphog 
enous spread, (3) actne allergization extends 
m the skin from one epithelial cell to another 
by nay of the intercellular bridges in the stra 
turn spinosum 

There appears to be little agreement among 
the authors who ha\e studied the subject 
Schreus Straus and Coca and Haxthausen 
all more or less fas or the theory that the 
spread of allergization occurs by the epidermal 
route On the other hand the experimental 
msestigations of Simon, and of Landstemer 
and Chase,' * ha\e decisively demonstrated 
that the extension is dependent upon the free 
curculation of the lymph W'heci this circula 
tion IS prevented transportation of the causa 
tive material becomes impossible, with the 
result that the allergization cannot become 
generalized This difference of opinion is ex 
plained by the failure of the first group of in 
V estigators to interrupt the circulation m the 
deep lymiphatics Therefore the continuity 
of the deep lymph channels of the skin is a 
prerequisite for the spread of cutaneous alJer 
gization 

The mucous membranes, like the skin are 
susceptible of allergization either actively or 
passively to substances both of protein and 
nonprotem nature Anatomic differences 
might well explain the fact that the mucosae 
of the nose, bronchi, and gastro intestinal 
tract much more frequently present allergic 
manifestations than do the mucosae of the 
mouth, vagma, and urethra 

Riehm'®" reported allergization by way of 
the conjuncliia 

Simon and Rackemann'*' succeeded m aller 
gizing a human being via the nose with gmnea 
pig serum, applied locally for about thirty 
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minutes and repeated three to six times at 
mtervals of from three to fourteen days 
After a short time allergic symptoms began 
to manifest themselves in the form of a «erous 
discharge sneezing and a stopped up’ 
feeling m the nose The fact that the aller 
gization was generalized was proved by posi 
tive intracutaneous tests with this serum 
Petragnani'** reported sunilar results by means 
of nasal instillation of diluted foreign serum 
m guinea pigs L Inch” allergized guinea pigs 
by insufffation of dry ragweed pollen into the 
nostrils, this was followed by local reactions 
resembling hay fever Sherman and his 
associates*** achieved passive sensitization 
of the nasal mucosa by intramucosal injections 
of antibody containing serum 

In contrast with the paucity of experimental 
work on the conjunctiva and nasal mucosa 
there is a rather extensive htciatuie deabng 
with allergization of the bronchial mucosa 
\\ e have discussed this question in some detail 
elsewhere (p 46) 

Bircher as well as Helmke succeeded in 
alJergizing the mucosa of the tnoulh to prim 
rose 

Let us now consider conditions m the \ arious 
other portions of the gaifro t«/ei/i«a/ tract 
It should be stressed that although any food 
or drug may act as an antigen, in general this 
takes place relatively infrequently Aller 
gization — as will be shown in detail elsewhere 
— therefore depends on certaui quantitative 
and qualitative factors as regards both the 
administered substance and the resorptive 
capacity of the mucous membrane 

\\ e now know that the gastro intestmal 
tract especially in young children is permeable 
to food proteins in their unaltered state even 
if mgested in small amounts This can readily 
be demonstrated by serologic methods More 
ov er, \\ alzer*** demonstrated by passive trans- 
fer that nutritional proteins are absorbed and 
appear in the blood of normal nonallergic 
’individuals Ratner and Giuehh** are of the 
opmion that such normal absorption of nutri 
tional protein may serve a useful purpose in 
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maintaining a state of constant immuniaation 
against protein ordinarily ingested. 

The long-debated question as to whether 
allergenic absorption takes place from the 
stomach «-as ans« ered hj' the experiments of 
Straus, Harten, Gra}', and Livingston. After 
both ends of the stomach and esophagus had 
been cut and clamped, and a few cubic centi- 
meters of cottonseed emulsion mtroduced, 
absorption of the allergen was demonstrable 
in from two to eleven mmutes. 

Not only proteins but also such nonprotein 
substances as drugs are capable of mducmg 
allergization by means of enteral resorption. 
As an example, v,e might cite nirvanol: after 
ingesting this substance for a sufficient length 
of time, the majority of indhuduals will re- 
spond with allergic manifestations resembling 
those of serum sickness 

It is relatively easy to achieve e.'rperimenta! 
allergization of the gastro-iatestinal tract by 
way of the mouth. It often ensues (I) when 
the antigen consists of an infrequently eaten 
proteinogenous food, or (2) ii hen the antigen 
is administered in great quantity, or (3) when 
resorption is facilitated by organic or func- 
tional disorders of the mucous membrane that 
increase the permeabibty. It has often been 
obser\'ed that guinea pigs can readily be alier- 
gized b}' oral administration of substances 
that are imusual for them — e.g., horse serum 
(Rosenau and Anderson; Aunchio; Hettwer 
and Kriz), raw horse meat (Rosenau and 
Anderson), milk (V. Vaughan), egg (Laroche, 
Richet, and Saint-Girons), ascaris and taenia 
extracts (^lorenas). Ratner and Gruehl*'^ 
found that both mature and young animals 
could be allergized and shocked by means of 
oral administration of protein foods in large 
quantities. 

Gutzeit*’^ demonstrated the significance of 
inflammation of the intestinal mucosa by the 
following experiment. An mdi^idllal with a 
normal gastro-intestinal tract had a skin site 
passi\ ely allergized with serum from a patient 
allergic to fish (Prausnitz-Kuestner technic). 
He was then given 50 cc, of a fish extract by 
means of a stomach tube. There was no sub- 
sequent skin reaction. Honei’er, under simi- 
lar conditions, an indiridual suffering from 
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gastro-enteritis reacted with severe eiytheraa 
and a w’heal at the prepared site. Moreoi'er, 
when the norma! individual was given four 
times the aboi'e named quantit}- of allergen 
by way of the stomach, he also had a positiv'e 
skin reaction. are, tlierefore, entitled 
to assume that the gastro-intestinal walls — 
in normal as well as in diseased human beings — 
are permeable to unaltered protein, but that 
there is a considerable difference in the degree 
of protein resorption, inasmuch as relatively 
small quantities of protein are resorbed only 
by the diseased gastro-intestmal mucosa, 
while greater quantities of protem will alloiv 
resorption even by the normal mucous mem- 
brane. 

In animal e.xperiments, it is possible to 
achieve speedier allergization by irritating the 
gastro-intestinal tract — as, for example, by 
means of alcohol (Hajos). Furthermore, the 
degree of resorption can be greatly increased 
by removing the protective l3}-ers of mucus 
covering the mucous lining. .Arloing and his 
associates'” used ox gall for this purpose. 
They reported that they were thus able to 
allergize guinea pigs to antipjrine, quinine, 
and olive oil. 

As Table 7 shows, the addition of the saponin 
glytytrhiza will increase the allergizing prop- 
erties of an antigen many fold, because of 
enhanced resorption resulting from its action 
in dissolving the mucus. By this means, 
Urbach and Kjtamura'*^ w ere able to allergize 
animals e\en to t>"pe-specific propeptans 

Oral allergization may also take place by 
way of mother’s milk Donnally'^* demon- 
strated condusi\ ely that antigens ingested 
by the mother could pass into the milk m an 
unaltered state Brunner and Baron'^® con- 
firmed these findings, using cottonseed pro- 
tein. They did this w ith milk specimens 
obtamed two and a half to twenU-four hours 
after the mother had ingested cottonseed. 
Cases illustrating this mechanism have been 
described by O’Keefe and Scott, Shannon, 
BaK'eat, Ratner, and others If egg, cotton- 
seed, and other food proteins appear in the 
mother’s milk, we must assume that, with the 
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start of breast feeding, infants ate immediately 
exposed to all the antigens consumed by the 
mother Hence, it is not unreasonable to 
believe that in certain infants allergjzation 
may start at birth or within a day or two 
thereafter K\\ it and Hatcher*^' proved that 
various drugs behaved m a similar manner 
Bromides are transmitted through human 
breast milk in quantities sufficient to be readily 
demonstrable chemically and to produce con 
stitutional effects on nurslings, including a 
slight skin rash in one case (Tyson, Shrader, 
and Perlman'^’) Nicotine is similarly found 
m the milk of cigaret smoking mothers, al 
though the nurslings were apparently unaf 
fected presumably due to an acquired toler- 
ance to the drug (Perlman, Dannenberg, and 

Sokoloff‘^0 


considerable quantities of egg white or horse 
scrum were injected into a pregnant rabbit 
traces of these allergens could be detected by 
precipitin reactions in the fetal blood These 
findings have been confirmed by Holford 
Rosenau and Anderson, Otto, Doerr and 
Scidenbetg, and especially Ratner and his 
associates have demonstrated that if a preg 
nant guinea pig is given large doses of horse 
senim or egg white several weeks before labor, 
the offspring will be passively sensitized to 
the protein by the mother’s antibodies The 
placental transmission of antibodies was dem 
onstrated by Sherman, Hampton, and 
Cooke Ratner and his associates'®^ also 
demonstrated that when the mother was aller 
gi?ed just prior to delner>, the offspring 
would become actively allergized The aller 
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Passive transfer of circulating antibodies 
from mother to young by the mammary route 
was first demonstrated by Ehthch in 1892 
Temporary immunity to virus diseases m 
nursling rabbits and mice can be effected by 
this means (Rosahn and Hu,'*® Berry and 
Slavin'®*) 

As regards the question of transplacental 
allergization, the majority of investigators 
now agree that it is possible to achieve it 
experimentally, both actively and passively 
Transmission of foreign protein as such 
through the placenta vv as first demonstrated 
by Ascoli (1902) He found that when 
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gic State can be transferred to the second 
generation (Lehner and Rajka,'*® Cohen and 
Woodruff •*) By means of Schick tests 
and determination of antitoxin titers, Liebhng 
and Schmitz*" showed that active diphtheria 
unrnumzation of pregnant women resulted 
m increased antitoxin tilers of their oSspnng 
for the first year of life 
According to Ratner,'®’ the placenta in 
human beings and in rodents has only one 
connective tissue layer separating the mater 
nal and the fetal blood, and this layer is 
permeable to antibodies and proteins Nathan 
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Larrier's^- report is especially interesting. 
He found that b}' means of certain substances 
— such as relative!}' small oral doses of sodium 
oleate, sodium ricinoleate, or bile salts — it nas 
possible, without causing any damage, to 
make the placenta permeable to antigens. 
This finding is of particular practical sig- 
nificance, for pregnant women may, by tak- 
ing certain laxatives or drugs, bring about 
allergization of the fetus. 

Ratner is of the opinion, shared by the 
authors, that active intra-utenne allergization 
in human beings is a common occurrence, 
while passive sensitization takes place less 
frequently In the former instance, the an- 
tigen, consumed by the mother in escessive 
quantities, is assumed to penetrate the pla- 
centa and to allergize the offspring. This, 
according to Ratner, occurred in those pa- 
tients with infantile dermatitis, asthma, or 
^oml{ing in whom the first ingestion of certain 
foods produces the symptoms and who show 
positive skm reactions to the food. In the 
instances of passue placental allergization, 
the child becomes sensitized by the passage 
of the mother's antibodies through this organ. 
IVaIzer®“® does not support these views. He 
points out that no one has proved in man that 
antigenic stimulation has taken place in ulero 
and not by way of the mother’s milk Tuft"- 
doubts the occurrence of passive allergization 
of the human fetus by maternal antibodies, 
and considers active intra-uterine allergization 
a more likely possibility. 

The writers are of the opinion that — in a 
given case — -it is often veiy difficult to decide 
whether the infant’s allergization has taken 
place by way of the placenta or of the mother’s 
milk. As an e.xample, we might cite a case 
reported by Lyon. After nursing twenty- 
one days, an infant developed urticarial 
swellings over the entire body. Tests showed 
that the infant was h)'persensitive only to its 
mother’s milk. The mother was a poor 
mountain peasant whose diet for years had 
consisted chiefly of dried white beans. The 
infant’s skin manifestations disappeared just 
as Soon as the mother eliminated the white 
beans from her diet and reappeared when the 
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mother again ate this food. Granted that 
present immunologic methods do not justify 
a definite decision, we are rather inclined to 
assume a transplacental allergization in those 
cases in w hich the mother, during pregnancy, 
over-indulged in such foods as chocolate, eggs, 
milk, or white beans, and in which elimination 
of these foods from the mother’s diet is fol- 
lowed b}' the disappearance of the infant’s 
allergic symptoms. 



Fig 10 Pl.\ce\t\l \u.ercu\tio\ 

Bromide h\-persensilu eness (bromoderma tuberosum) 
m 9-weeL ofd infant 

(Courtes.i Dr KrniskO 

A definite case of intra-uterine allergization 
was reported by Kiynski”* A 9-week-oId 
infiint was ^ven calcium bromide Several 
days later, the child’s face and head presented 
pea-sized nodules of bright-red color, w ith an 
unex’cn surface — in short, a typical bromo- 
derma (Fig. 10) The mother, it was then 
learned, had taken considerable quantities of 
a medicine containing bromide — but enly 
during the fourth month of pregnancy. 

Absorption of allergens from the uterine 
ffrxir was shown to be a normal phenomenon 
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by Rosentweig and Walzer,*®* reactions ap- 
pearing m passively sensitized skin sites withm 
from nine to twentj live minutes Absorp 
tion from the \aguia occurred in about one- 
third of the tests, requiring from forty minutes 
to two hours 

Finally, the possibility of active aliei^ization 
by way of the rectum should not be overlooked 
in view of the widespread use of rectal sup- 
positories (Hajos) It should also be not^ 
that M Walzer and his associates have dem- 
onstrated passive allergization by depositing 
the antibodies in the rectal mucosa 

In conclusion, we may mention briefly the 
attempts to inhibit the process of allergization 
In this connection, Haxthausen*’® reported 
that freezing with solid carbon dioxide at the 
site of application of the allergizmg agent in 
hibited allergization in about 80 per cent of 
the instances in which it was tried Of 
greater practical significance is Sulzberger’s*** 
report that skin allergization from an mtra 
cutaneous injection of neoarsphenamme can 
be prevented if an intravenous injection is 
given twentj four hours later Hyposensi 
tization, however, could not be achieved by 
such an injection when given after the hyper- 
sensitiv eness had ahead) developed For a 
discussion of various attempts at influencing 
sensitization by the administration of vita- 
mins, the reader is referred to page 68 Other 
factors affecting allergization are considered m 
the next chapter and in the section on experi 
mental anaphylaxis m chapter VI 

D ALLERGIC EQUILIBRIUM 

It IS not infrequently observed — espeaally 

’iti 

ingestant will on one occasion eJiat allergic 
manifestations but at another time fail to do 
so To indicate this situation, Vaughan has 
suggested the term “allergic equilibrium ” 
He assumes that these patients are temporarily 
m better balance as regards their reactive 
capacity. 

There can be no doubt that “alleigic toler- 
ance” varies from time to time depending on 
conditions within the individual, and depend- 
ing also on contributory and precipitating 
factors that may raise or lower the thrediold of 
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tolerance These factors involve — as shown 
by the examples in the succeeding chapter— the 
endocrmc glands, the autonomic nervous sys 
tem, gastro intestinal resorption, mfeclions, 
and meteorologic or psychosomatic influences 
Furthermore, there are other possible ex 
planations of this apparent variability in the 
patient’s capacity to react— for example, the 
fact that two or more allergens acting together 
will disturb the patient, whereas either one 
alone, even m large doses, may have no effect 
This would seem to indicate that the interre 
lationship between these two agents forms a 
combination to which the patient is allergic 
The following case will illustrate this A 
trained nurse reacted to ingestion of omelettes 
with urticaru, but was able to tolerate raw or 
cooked eggs, milk, and flour when each of 
these ingredients was taken separately Adels- 
berget and Munter reported two cases of 
migraine, m one of which attacks occurred 
only after eggs and tomatoes were eaten to- 
gether, m the other, reactions were regularly 
seen to follow the ingestion of mayonnaise, 
but not of eggs or oil scparatel) An interest- 
ing combination involving one food and one 
drug (fish and codeine) was observed by 
Fechner Other concatenations of circum- 
stances may be necessary In a ) oung 
woman observed by the junior author, 0 3 or 
0 6 Gm (5 or 10 grains) of acetylsalicylic acid 
taken after a drink or two of alcohol would 
produce urticaria and angioneurotic edema — 
but only provided the patient was in the midst 
of a menstrual period The absence of any 
one or two of these factors was sufficient to 
prevent the reaction 

Although the allergic state represents a 
qualitatively a'llerefi reaction capacity, m 
many cases a roughly quantitative relation 
ship can be discerned In brief, the actual 
allergenic exposure must exceed the patient’s 
threshold at the moment Critical evalua- 
tion of this point in many cases of hay fever, 
asthma, poison ivy dermatitis, and other 
di9ea«a«; will often explain away apparent 
fluctuations in the allergic equilibrium In 
food allergy, particularly, quasi cumulativ e 
effects are not infrequently seen Thus, the 
mgestion of the allergenic food once or twice 
may be harmless, but repeated daily consump- 
tion for a few days may result m an explosive 
reaction with clinical manifestations The 
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patient may then enter a refracton- state for 
a while, even if the responsible foods are stiU 
taken. 

Rinkel-®' has gone so far as to di%'ide food 
allerg}' into a £ved tj'pe, which shows no 
^•ariation in the sensitization, and a cyclic 
tj-pe with intermittent sensitization, tending 
to vaiy depending on e.vposure to the allergenic 
food. In the latter, during a period of elimina- 
tion of the food, there will be successi\-e stages 
of h'^ieracute sensitization, active average 
degree of sensitization, latency, and tolerance. 
If the food is now re-admitted to the diet, the 
period of tolerance persists for a while, fol- 
lowed by latency, active average sensitization, 
and finally masked sensitization. The cyxle 
may be repeated indefinitely. 

Other instances have been e-xplained by the 
fact that specific h>’persensitivenes3 is a reac- 
tion to secondarv- — and not to primarj- — 
allergens. In other words, the patient is not 
hypersensitive to a food or drug per se, but to 
pr^ucts of inlemiediate digestion or altered 
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metabolism that are formed, for evarople, as 
the result of a coincidental constipation or 
colitis. 

StiU other cases seem to depend on the fact 
that the given jngestant is in itself merely a 
partial antigen (hapten) that becomes a com- 
plete antigen only after conjugation with body 
protein altered as a result of infections, bums, 
gastro-intestinal disorders, etc (p. 116). 
Therefore, in the absence of such conditions, 
the food or drug cannot produce allergic 
sAToptoms. Koenigsfeld's*®' observation on 
himself may sene as an illustration: he 
suffered from asthmatic attacks due to amido- 
pjTine onl)- when he coincidental!)' bad 
gnppe ttith high fe^er 

RegartlJess of n hich of the abos'e possibilities 
applies m a given case, or even if no plausible 
e.rplanation can be found, the fact remains 
that considerable Aanations in the degree of 
aUergic reactivity are frequently seen in 
human allergies. 

Eocvicsrup, B Ziithz. ( Elm. M«d. 192 129, 1926. 
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T he initiation of allergic disease de 
pends on two fundamental factors (1) 
the auxiliary conditions that predispose the 
organism to allergization and that ma> there 
fore be considered as paving the \\a> for the 
allergj (2) the exciting allergnis which actu 
ally elicit the allergic reaction As we have 
stated elsewhere, the element of exposure alone 
— le, exposure to masswe quantities of al 
lergen — can under appropriate conditions suf 
lice to bring on an allergic state without the 
mediation of any predisposing factors How 
e\ er this is a relatively rare occurrence in man 
Sometimes the auxiliary conditions are not 
so much predisposing as contributory For 
example, an upper respiratory infection may 
initiate an allergic asthma due to dust, here 
the infection is clearly predisposing Con- 
trariwise, when a primary dust asthma already 
exists and is aggravated during a respiratory 
infection, the latter is a contributory factor 
The present trend to search only for the ex 
citing aUergen without regard to the basic 
importance of the ancillary influences may be 
the reason why allergic therapy is often so 
unsatisfactorj For example, the elimination 
of certain foods will produce a temporaiy free 
dom from symptoms, the phjsician will then 
be surprised and disappointed when he ob 
serves that administration of a drug causes a 
recurrence of the same or a different clinical 
type of allergy If, in addition to removal of 
the exciting allergen the underlying pre 
disposing factor, such as a chronic gaslTo 
enteritis, an endocrine dysfunction, or even a 
psychic strain, is corrected, we can olten 
achieve lasting freedom from the allergic 
disease It is therefore of the greatest im 
portance that equal attention be accorded in 
search and treatment to both eliciting causes 
and auxihaiy conditions Of course identi 
fication of the predisposing factor or factors m 
a given case of allergy may be even more 
difficult than discD\ eiy of the eliciting allergen 
In the first place, no possible testing can bring 
direct proof of the fact that, for instance, an 
infection or a gastro intestinal disturbance has 


acted as a predisposing circumstance the 
results of properly applied therapy may be the 
only definite indication of the nature of the 
predisposing condition In the second place 
It must be remembered that not infrequently 
two or more influences sometimes com 
pletely unrelated — but often bearing a definite 
interrelationship — must combine to pave the 
way for allergization Thus we have observed 
a case of food allergy in which the patient 
manifested her state of hypersensitneness to a 
food only when she suffered from a respiratory 
infection during her menstrual period In 
the third place, we must certainly admit that 
we arc not aware of all the factors that might 
possibly come into consideration 

Because of the basic importance we attribute 
to the predisposing factors, we shall discuss 
them in some detail 

A HEREDITY 

For years, the theory was almost universally 
accepted that heredity plays the leading part 
m the establishment of an allergic state 
Today, however this viewpoint has again 
become the subject of considerable contro 
\ersy It has always been recognized of 
course, that what is inherited is not the allergic 
disease itself — that is the clinical type of 
reaction — but merely the allergic tendency 
(in other words the capacity for a pathologi 
cally increased physiologic reactivity) This 
would explain how for example, while a father 
may have hay fever his son may develop a 

an urticarial response to milk The theory of 
heredity found support in statistics showing 
that more than oO per cent of allergic patients 
gave positive allergic family histones (Spam 
and Cooke Cooke and \ander \eer Bray, 
Duke, lama, van Leeuwen) while the general 
population reported family histones of allergy 
m only 7 to 12 per cent of cases How 
ever, Coca points out — and m our opinion 
nghtly so — the possible errors that may 
senously affect the value of statistical studies 
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of the hereditar}' nature of aliergj'. We shall 
take up these considerations below. 

We ha\e, ^\e believe, conclusively shown 
else^\here (p. 45) that the capacity for be- 
coming allergized is a characteristic possessed 
by all members of the human race and that 
under certain experimental conditions of ex- 
posure it IS possible to achie^’e allergization to 
a great variety of substances in 100 per cent 
of the subjects. If this is so, then herechty 
cannot ha\ e the overwhelming importance that 
is conspicuously implied in the subdiviaon of 
hj-persensitiveness, on this ground, into atopic 
and nonatopic tjpes. 

Does heredity pJa)’ any part in the path- 
ogenesis of allergj-? We cannot go quite as 
far as Ratner,-''* nho, on the basis of his own 
in\’estigations (see below) categorically denies 
that heredity plaj's any role v, hatever. We are 
of the opinion that heredity is to be considered 
as one of the major factors predisposing to 
aUerg>'; hut ne dispute the assumption that 
heredity constitutes a necessaiy prerequisite 

Our viewpoint is based on the following 
facts. In the first place, according to Doert^® 
and other e.xperienced investigators, eveiy- 
thing that has been said to date concerning 
the hereditar>' factor in allergy is pure assump- 
tion: for it has never been possible as yet to 
prove the hereditar>' nature of allergic diseases. 
Xor, furthermore, ha^e any animal exper- 
iments been reported to demonstrate that a 
gii'en form of allerg}' is inherited according to 
the mendelian la^\s (Dahlberg'*®). The ap- 
parent inhentance of anaphylaxis demon- 
strable in animal experiments must be regarded, 
according to the mvestigations of Ratner, of 
Cohen and IVoodruff, and of others, as a result 
of acth e or passive intra-uterine allergization. 
The argument against the factor of heredity 
and for intra-uterine allergization is also 
supported by the fact that the mating of 
anaphylactic male guinea pigs with normal 
females produces normal offspring, while the 
mating of anaphylactic female guinea pigs 
with normal males produces allergized off- 
spring. On the other hand, it is possible by 
selective breeding experiments to dex'elop 
strains of guinea pigs that can be more easily 
and strongly allergized to chemicals, poison 
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iv}', and other substances. This sensitization 
is specific. These experiments of Chase^ 
and Jacobs and his associates’” demonstrate 
the existence of variations of a hereditarj’ 
nature in the capacity for allergization, at 
least as regards the skin. However, this 
apparent inhentance of the capacity for the 
dexTcIopment of tissue antibodies may possibly 
be otherwise e.xplained (Rackemann-'-). It 
may involve mbred differences in the per- 
meability of the skin and/or the gastro- 
intestinal tract making the tissues more 
accessible to the foreign substance, or in the 
capacity' to release H-substance, or even in the 
ability to react to the H-substance. 

Alter critical consideration of the available 
ex'idence, Zinsser, Enders, and Fothergill” 
arnved at the conclusion that “heredity 
indicates merely a disposition to sensitization, 
lo the relatively few cases in which reactions 
occur upon first contact, there is probabl}* a 
marked pre>nous e.xposure, possibly intra- 
uterine.” .According to Kolmer,“ what is 
inherited in allerg}' is the instability of the 
vasomotor system that renders the organism 
more suceptible On the other hand, Cooke 
and I’ander I’eer, Balyeat, Hanhart, and 
others, on the basis of family histones of their 
allergic patients, claim that hypersensitb'eness 
is inhented as a dominant charactenstic in 
accordance with the mendelian laws. Chil- 
dren with bilateral inheritance acquire al- 
lergic diseases in 75 per cent of cases, and those 
with unilateral inheritance, in 50 per cent, as 
compared with an incidence of 7 to 12 per cent 
among those without family histories of allerg}'. 
The heavier the inheritance, the earlier the age 
at which the symptoms appear. 

But these assertions ha\ e also been 
contradicted. Wiener and his associates’^* 
dispute the assumption that allerg}' is in- 
hented as a simple mendelian dominant. 
They point out that in their material both 
parents were found to be normal in more than 
half of the cases examined They therefore 
postulated a theoi}- of incomplete dominance, 
holding that mdividuals heterozj-gous with 
respect to the allergic gene may develop 
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allergic diseases at a later average age in 
life or not at all, but are ne\ertheless capable 
of transmitting the tendenc> to offspring 
while when no allergic genes are inhented, 
allergy will not develop 
Ratner^®^ in an exhaustive investigation of 
250 allergic and 350 normal children reports 
that the incidence of allergy in the families of 
the allergic children is approximately the 
same as in that of the normal children — from 
7 to 10 per cent Moreover, further analysis 
of this group revealed that heredity had little 
influence as regards the age of onset of the 
allergic symptoms Ratner and his col 
leagues**^ hold that the difference in the ages 
at which allergic syndromes appear is de 
pendent on the allergen and the type of allergic 
disease rather than on genetic differences 
\\iener’“* expresses a broad and wholl> 
tenable viewpoint “The discussion of the 
relative importance of heredity and environ 
merit, or nature and nurture is also a bit 
imtatmg to a geneticist, since he knows that 
both are important, the relative importance 
depending on the circumstance Thus, under 
normal conditions, everybody has equal ex 
posure to pollen, when they live m the same 
locality, then the development of haj fever or 
pollen asthma will depend mainly on one’s 
response to the exposure, or the constitution 
Where constitutional differences exist, these 
ate susceptible to genetic analysis On the 
other hand, where the exposure is marked and 
the allergen is potent, as with contact der 
matitis due to primrose, poison ivj, etc , the 
constitutional differences are relatively in 
significant Comparing ba> fever in 

different countries is a more complicated 
affair since here we have to deal both with 
constitutional and environmental differences 
m var>mg proportions, so that in one case 
heredity ma) appear more important, and in 
other cases environment more important 
The only way to stud} heredit> in allergic 
disease or in any condition susceptible to 
modification by environment, is to maintam 
a constant environment This is of course 
not entirely feasible in such compbcated 
conditions as the allergic diseases, so that the 
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formulation of any theory can at best only be 
approximate Human beings differ with 
regard to their degree of allergy, while guinea 
pigs show little difference in this regard That 
IS tthj anaphylaxis is an irregular and un 
common phenomenon in man (luckily), while 
It can regularl} be elicited in guinea pigs 
Even the latter exhibit differences, however, 
when it comes to contact dermatitis induced 
b> experimental applications of small amounts 
of the excitant ” 

Weiss and English*'’ suggested that ap 
parent hereditary relationships may rather 
be explained bj psj chosomatic factors Thus, 
a child can absorb the behavior pattern of 
some member of the household to whom he is 
intimate!} attached, and then in later life 
subconsciously imitate the illness of that 
person Hence, what we often think of as a 
hereditary influence may in truth be an en- 
vironmental problem dating back to the 
earliest days of infancy 

\\ e shall not deny the fact that particularly 
m families with strong tendencies to asthma, 
for example, the offspring are more likelj to 
develop asthma than hay fever This organ 
determination of the allergic predisposition is 
well illustrated by a family reported by 
Hanhart, m which projectile vomitmg due to 
food occurred in 6 of 21 members in three 
generations Stiles and Johnston*'” studied 
a famil> m which 22 4 per cent of 232 persons 
m five generations suffered from respiratory 
allergies This tendency is also known with 
reference to angioneurotic edema of the glottis, 
as discussed m more detail on page 759 Such 
organ predisposition, however, is considered 
as due more to the factors of exposure, and to 
gome extent to p5>chic mfluences, than to 
Jieredvt} 

Furthermore, it is a common observation 
that a highl} specific hypersensitivity to a 
amgle food, drug, or inhalant will ‘ run” m 
families One observation of the authors’ 
may suffice to illustrate this The patient 
suffered from an urticaria due to wild straw 
bemes Two of his children reacted to the 
same food with rather severe sjmptoms of 
gastiD-intestinal allergj (vomiting, diarrhea, 
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vertigo, and collapse). One grandchild in- 
curred urticaria from stran berries. It is 
interesting to note that all these allergic 
manifestations were elicited only by wild and 
not by cultivated strawberries. 

Finally, attempts ha^e been made to soh-e 
the question of heredity by investigation of 
identical, unio\'ular twins No uniformity of 
results has been obtained in this, either It 
must be admitted, however, that the majority 
of authors (Spaich and Ostertag, Benson, 
Credille, Fineraan, Bueno, TJrhach, and others) 
found allergic phenomena of similar or dif- 
ferent tj'pes in the twins. A study by Han- 
hart of 71 pairs of identical twins revealed 80 
per cent correlation in respect to hay fewr, 60 
per cent in migraine, and 2S 6 per cent ui 
asthma. On the other hand, 3f B. Cohen 
and also I. S. Kahn, as u ell as Urbach, have 
reported on several pairs of twins — observed 
for j ears — in which one twin de\‘eloped active 
allergj’ and the other did not. 

B. CONSTITUTIOXAL INFLUENCES 

Brandt employs the term “allergic con- 
stitution" to designate not so much the 
commonly shared capacity of all members of 
the human race to react with allergic phe- 
nomena, as the peculiarity in a single individual 
of becoming hiTiersensitive to such substances 
in such amounts and by such administration 
of them as will not induce an allergic response 
in the overwhelming majority of human beings. 

Constitution in this sense signifies bodily 
condition as manifested in the manner of 
reaction to external stimuli. The anatom- 
icomorphologic school sees in the bodily 
structure the expression of the constitution 
Investigations along these lines have revealed 
the fact that allergic individuals do not belong 
to any special body type or tx'pes On the 
other hand, the clinical-fitiiclioml school, 
headed by W. Jaensch, recognizes two con- 
stitutional types that must be considered 
in their relation to al!erg)% namely, the 
hjTierthvToid and the tetanoid type. In the 
former, the autonomic nervous system evi- 
dences a high degree of excitability, most 
clearly expressed in the irritability of the 
sympathetics. Concurrently, there is a state 
of excessixe sensitivity of the entire organism 
to external irritants and to psychic influences. 


Furthermore, there is a tendency to exudative 
processes of the skin and of the mucosa. The 
allei^ic diseases are certainly related to this 
condition of the body — a condition that can 
probably be e.xplamed on the basis of an in- 
crease m thyroid activity (von Bergmann). 
The tetanoid tj’pe, on the other hand, is 
distinguished bj' e.xcitability of the entire 
nervous system, clinically expressed by a 
general tendency to smooth-muscle spasm 
This condition is probably attnbutable to a 
decrease of parathyroid function in the 
hormonal interplay. This group is under- 
stood to include those cases of asthma that are 
distmguished by vagotonia and in which one 
can assume a tendencj’ to spasm on the part of 
the bronchia) musculature. 

The constitution of the skin appears to be of 
special significance in the acquisition of 
allergies. Stokes and Gameri'* emphasiae the 
fact that a seborrheic state makes the skin 
susceptible to pyogenic and yeast infections 
that may act as predisposing factors An 
excessively drj* and easily fissured skin (ich- 
th>otic state), as well as a soft moist easily 
macerated skin (owing to hyperidrosis), pre- 
disposes to epidermal allergization, i e , contact 
dermatitis We should also include Burck- 
hardtV” observation that certaui skins are 
not capable of neutralizing solutions of alkali 
placed on their surface as efficientlj' as normal 
skins do Individuals whose skins show this 
inefficiency w iih respect to alkali neutralization 
are more readily allergized to certain sub- 
stances 

The influence of local x-ascular disturbances 
maj also be noted here. Thus, \ enous stasis 
in the lower leg is the predisposing factor in 
determatitic affections of that region (fre- 
quently due to auto-allergization to skin pro- 
tein altered as a result of scratching, see p. 
126), and hemorrhoids are predisposing to 
roedicamentous anal dermatilides. 

According to Rost, indudduals w-ith neuro- 
dermatitb are distinguished by a definite con- 
stitutional type: the hair is scant, the skin dr>’ 
and pale gray (Rost attributes this color to the 
constant state of contraction of the xTssels of 
the ple-xus subpapillaris); the blood pressure is 
usually lo'v; the blood sugar lex'el is low , and 
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even in the course of a glucose tolerance test 
the curve does not nse sufficiently, and gastnc 
hypo or anacidity is often observ^ (Urbach) 
According to \ an Leeuwen, there is a decrease 
in the binding capacity of the blood for 
salicylic acid A revie\% of these stigmata 
makes it apparent that in neurodermatitis the 
constitution is the principal factor in the 
abnormal reactivity of the skin, and that the 
allergen merelj assumes more or less, the func 
tion of acting as the eliciting factor 
These few remarks will suffice to indicate 
that what is commonly known as the body 
constitution is capable of exerting an appreci 
able influence on the tjpe and course of an 
allergic disease, and is thus to be considered as 


thetic nervous s> stem results in the production 
of an epinephnne like substance 

In Table 8 an attempt is made to summarize 
the present slate of our knowledge of the in 
fluence of the endocrine glands on expenmen 
tal anaphylaxis For further information, 
the reader may consult critical reviews by 
Farmer"’** and Harkavy 

Haag and his associates^^o 

effect of hormones on acute anaphylactic 
shock must be distinguished from their effect 
on allergic reactivity To demonstrate this, 
they administered a given endocrine extract 
in the last twenty four to forty-eight hours 
before the lethal dose in order to influence the 
shock, m the preceding two weeks, it was 


Table 8 ~£jfect of Endoenne Preduels (.Hormones) and ExttrpaHon of Eiuiocnne 
Glands on Cxpertmeitid Anaphylaxis 


EnliancingLStct ^ 

1 Inhib (ingESret 

No Effe t 

Thyroxin 1 

Epinephnne (adrenalin) l 

Male and female sex hormones 

Insulin 1 

' Parathyroid , 

Hormone of anterior lobe of pituitary gland 

Adrenalectomy 

PitUitrin 

Adrenal cortical hormone 

Ovariectomy 

Th) roideclomy 


Hjpophysectomy 

Paralhvroidectomy j 


1 

Thvmectom) 1 

1 


an important predisposing factor Hill ex 
presses it very clearly PracticalJj everjone 
who has In ed for any length of time is allergic, 
very few are so constituted that they have an 
allergic disease” However, the fact that 
under certain conditions etery human being 
and e% ery animal can be allergized, is evidence 
that a special constitution is not an absolute 
essential for the development of allergy 

C THE ENDOCRINE GLANDS AND 
THE AUTONOMIC NERVOUS 
SYSTEM 

The importance of the endocrine glands and 
the autonomic nervous system as regards the 
allergic mechanism warrants their discussion 
together, in view of their intimate functional 
relationship Recent investigations ha\e re- 
vealed that, as a result of nervous impulses, 
certain substances are formed, the actions of 
which are similar to those of the products of 
certain endocrine glands, at least functionally 
Thus, for example, irritation of the sympa- 


administered m order to study changes in the 
allergic reactmtj The noteworthy fact was 
revealed that treatment witii epinephrine 
(adrenalin) or pituitnn o\ er a long period of 
time results in an appreciable increase in the 
animal’s tendency to shock reaction W'hile 
epinephrine is capable of inhibiting an acute 
anaphylactic attack and is therefore useful for 
symptomatic therapy, it is, on the other hand, 
preferable to employ for specitic treatment 
preparations that do not contain this drug 
Skm and liver extracts produce marked lower 
mg of the tendency to shock, and parathyroid 
extracts a slight lowering This finding con 
forms with clinical observations with regard to 
skm and liver preparations 
Animal experiments and clinical observation 
by Wittich*^* indicate that there is no rational 
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basis for emploj’ing adrenal cortical extracts in 
allergic states. However, posterior pituitarj’ 
lobe e.xtract, by reason of its constrictive effect 
on arterioles and capillaries, appears to have 
an antagonistic action on cholinergic drugs 
such as histamine, and when administered 
along with epinephrine, prolongs or enhances 
its effect. 

It is interesting to note that combinations of 
hormones act differently than do the hormones 
separately. For example, epinephrine plus 
parathyroid extract decreases the tendency’ to 
shock reaction. 

Table 9 presents a summary’ of the in- 
fluence of the endocrine glands and of their 
products on human allergies. 

On the basis of animal experiments, nemay 
now deflnitely assume that the Ihyroid gland 
plays a part in the production and course 
of allergic reactions. Thus, it has been 


urticaria, appear to be more commonly as- 
sociated with hj-pothyroidism. Appropriate 
therapy of the endocrine disorder has a 
beneficial effect on the allergic disturbance 
Koch-^ holds that the great majority of pa- 
tients with recent evidences of allergx* tend 
to e.xhibit downward deviations from the 
normal in the functions of the thi'roid and 
adrenals, and especially those of the entire 
pituitary' gland. In support of this concept, 
he cites the changes m the water and salt 
metabolism of the shock tissues, as well as 
changes in blood chemistry'. Wilensky-* has 
gone so far as to suggest that thyrotoxicosis 
is of alleigic pathogenesis, with the thyroid 
apparently' acting as an antigenic and/or 
catalytic agent in a sensitized person 

It is well known that menstriialwn, the 
menopause, and oiartan dysfunctions are factors 
tending to enhance e.xistmg states of allergy. 


Table 9 — Eftets e/ Endoennt Glands and Their Products on Uuman Allergies 


Enhancuf: Effect 

Inhibiting Effect 

No Effect 

Hyperth) roidism 

Mxsedema 

Hormone of antenor lobe of pituitary gland 

Menstruation 

Pregnancx 

Thy roidectomj 

^fesopause 

Epinephnee (adrenalin) 

Parathy roidef tomy 


Pituitrm 

1 Thy mectomy 


Parathyroid eitract 

1 


demonstrated that thyroidectomized animals 
cannot be allergized or rendered anaphylactic, 
the capacity for allergization is regained, how- 
ex er, after feeding or injection of thyroid 
(Eickhoff^). iloreox’cr, guinea pigs that 
ha\*e been allergized with plant protein, and 
then inj'ected with a thx’roid preparation, 
manifest considerably' more sex-cre anaphv'- 
lactic responses than do the merely' allergized 
control animals. On the other hand, it is 
possible to elicit anaphylactic manifestations 
in guinea pigs xxhose thyroid glands are re- 
mox-ed after allergization (Blom). 

Regarding clinical obserx-ations, Epstein*® 
has found that the endocrine functions most 
commonly associated with allergic states are 
related to the thyroid gland. Thus he re- 
ported 4 cases of asthma in patients with 
hyperthyroidism, while certain allergies, such 
as angioneurotic edema, hay fexer, and 

“ElciLHorT.W. \lfcho»rs.Xrch f path .Xoit M1'4S1.1919 
=»ErsTt!S.A A-J Mt SjtaiHo'p 12: 191, IMS 


Whether this is a specific hormonal or a non- 
specific neurovegetative influence must be 
determined in each indix’idual case. .As ex- 
amples, xxe may cite the numerous cases of pre- 
and postmenstrual asthma and the frequent 
association of migraine with the menstrual 
cxxJe. L Freund reported the case of a 
woman w-ho consistently' had an urticarial 
eruption on eating smoked sprats during the 
premenstrual phase of her cycle; at other 
times, hoxxex-er, she was able to consume the 
the same amount of the same brand of sprats 
without difficulty. D’.Amato described an 
interesting case of a 3I-year-old woman who 
during her menstrual penod regularly showed 
a definite cutaneous hxTiersensitix'eness to 
light that disappeared after menstruation. 
After X-ray treatment of the ox-aries, both the 
menses and the light hypersensilix eness did 
not recur for txxo years. In a number of 

=* KOCB.F Eye, Ear.Nos« S. Tbfoat Monthly 23- <<3. mi. 
saXXtir-sKt, \ O Surg IT: 61. 1945 



58 


Aixeeg\ 


our own allergic cases, failure of hyposen- 
sitization appeared to be due to the fact that, 
despite all the measures employed, it was 
impossible to overcome the amenorrhea In 
other cases, complete cure was adiieved by 
means of ovarian substitutional therapy or 
irradiation of the pituitary gland 
It is well to bear m mind, furthermore, that 
during menstruation the entire organism is in 
a state of heightened reactivitj' — smaller doses 
of antigen will suffice to elicit responses — and 
It IS advisable, therefore, to suspend all allergic 
injections during this period 
Pregnancy, on the other hand — aside from 
the dermatoses of pregnancy, and eclampsia — 
has an influence tending, in general, to diminsh 
an existing allergy Tins can be observed 
quite frequently in cases of asthma, hay fever, 
and migraine J Jadassohn reported the case 
of a \%oman \%ho always reacted to certain 
kinds of fruit with urticaria -except during 
her pregnancies However, the allergic re- 
sponse of the skm to chemical excitants is 
generally stronger and more rapid m pregnant 
than in nonpregnant women 
The well known tendency of children to 
“outgrow” asthma and other allergic diseases 
may m large part be due to the profound 
endocrine alterations occurring during /«5er/y 
Thus, in a follow up study of a group of 351 
asthmatic children, Brock^* noted spontaneous 
recovery at puberty in one-third and a marked 
improvement in a total of 80 per cent 
According to Yun, removal of the tesies 
definitely reduces the readiness for anaphy- 
laxis, regardless of whether castration is per- 
formed before or after allergization The 
■taroa ViShsiz Kiyichs. that. be. uxTerJLed. a. IjisticJL 
lar suspension in castrated animals and was 
thus able to restore their capacity for al- 
lergization 

Furthermore, recent investigations have 
shown not only that the endocrine glands can 
affect allergization, but also that the latter can 
influence the former Thus, Eickhoff^ 
claimed that in experiments with rabbits and 
guinea pigs, specific sensitization resulted m 
changes in the thyroid gland (marked activity 
of the central acmi of the gland) similar to the 
changes observed in the thyroid gland after 
artificial stimulation by the administta 

«»Ei>oci£ J Deutsche med Wchnscht 46 «» JM2 


tion of thyroid extracts Resection of the 
cervical sympathetic nerves prior to alter 
gmation prevented this response After 
unilateral vagotomy — performed either prior 
or subsequent to allergization — a normal 
thyroid was found Lee^"^ demonstrated that 
both unilateral and bilateral vagotomy aug 
mented anaphylactic symptoms in exper- 
imental animals Furthermore, administra 
tion of insulin inhibited the augmenting action 
of the vagotomy, and hypoglycemia induced 
by insulin was relatively less during anaphy 
lactic shock 

The lesults of all these experiments 
demonstrate, once again, the close connection 
between the state of hypersensitiveness and 
the functions of the endocrine glands and of 
the autonomic nervous system 

Fowler”* reported an interesting instance 
of unilateral allergic rhmopathy in a patient 
with Horner’s syndrome due to interference 
with the cervical sympathetic system follow- 
ing resection of the stellate ganglion Eosm 
ophils were present in the nasal secretions 
Another case had homolateral nasal ob- 
struction and watery rhmorrhea However, 
the majority of cases of Horner’s syndrome 
have no nasal symptoms 

It IS well known fact that drugs that 
stimulate the parasympathetics favor al 
lergization or tend to prolong an existing 
hypersensitiveness This is the reason wh\ 
many authors believe that a disturbance of 
autonomic equihbnum, together with an 
overexcitabihty of the parasympathetics, is 
the actual cause of the diposition to allergic 
diseases (Kolmer) It must be borne in mind, 
hawevec^ that the pharmacologic methods of 
testing with epinephrine, atropine, pilocar- 
pme, and sunilar drugs determine merely the 
exatability of the peripheral nerve endings, 
and do not permit any conclusion as to the 
condition of the vegetative centers themselves 
Furthermom, these vegetative poisons are not 
strictly selective in their action, they have a 
amadeiabie tendency to amphotropic action, 
dependmg upon external conditions (e g , 
the dose of the poison) and upon internal 
factors (behavior of the endocrine glands, etc ) 

Just as the endocrine glands can be affected 
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by the mechanism involved in allergization 
(see above), so may also the autonomic nervous 
system. In comparing the results of the 
pharmacologic responses of the autonomic 
ner\-ous s^'stem before and after e.Tperimental 
allergization (e.g., \%ith ursol, a commercial 
dye), hfarquardt”® found that in subjects 
nith vagotonia, sensitization increased the 
irritability of the paras 3 Tnpathetics, while in 
persons with s^Tapathicotonia, the tone of the 
S}'mp3thetic portion was heightened. 

From the clinical point of view, everj'one 
dealing with allergic patients is impressed mth 
the incidence of vasomotor instability or 
irritability. It is noteworthy that introverted 
personalities are much more frequently' and 
more severely* afflicted than are those that can 
react outwardly, so to speak. The “high- 
strung” individuals of both sexes are more 
likely to be affected than are more stolid and 
slow -reacting persons. The marked de- 
pendence of the capacity for allergization on 
autonomic imbalance or neurocirculatory in- 
stability is probably the reason w by primitive 
people only rarely present allergies, and why 
the latter are obser\'ed only m domesticated 
and not in wild animals. 

The role of the autonomic nen-ous system 
in allergy' has recently been reviewed by 
Kuntz.”® He holds that the so-called al- 
lergic state probably does not e.xist in the 
presence of a normal functional status of the 
autonomic nen'es. Some of the most charac- 
teristic manifestations of allergic disease (in- 
cluding increased smooth muscle tonus, vaso- 
dilatation of the mucous membranes, and 
increased secretory' acti^'ity of the mucous 
membranes) appear to be causally related to a 
heightened parasympathetic or chohnergic 
reactivity. Either phasic or chronic cholin- 
ergic predominance as a type of autonomic 
imbalance is the rule in allergic disease, and 
accounts for the therapeutic efficacy' of 
adrenergic or sympathomimetic drugs. The 
mode of action of such drugs in common use is 
indicated in Table 10 (Wittich*^). 

It has been repeatedly pointed out that the 
limitation of the allergic reaction in human 
beings to a single shock tissue may be partly' 
ex-plained as a function of the parasympathetic 
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portion of the autonomic nervous sy’Stem, 
since its discharge of impulses is ordinarily 
confined to a single organ or body- region. 
The sympathetic nerx’ous system, by- contrast, 
tends to discharge en masse in diffuse form, 
inffuencing the whole body*. 

It is also noteworthy that parasy-mpathetic 
or cholinergic hy-peractixity’ is accompanied 
by- a shift in the acid-base balance toward 
acidity, and conversely, changes in acid-base 
balance ate accompanied by corresponding 
changes in the autonomic functional balance. 
This may account for some of the changes in 
blood chemistry’ noted in chapter Till. 3Iany 
of the therapeutic measures employed in 
allergic diseases, including those affecting the 
acid-base balance, certain types of dietother- 
apy, and psychotherapy, aim at a restoration 
of autonomic functional balance 
Finally, the opinion is now prevalent that 
diurnal lariaiwm in reactnily also depend 
upon the function of the endocrine glands or 
auiomonic nervous system This influence is 
exemplified by the fact that patients with 
asthma, urticaria, and other hypersensitivities 
often show a daily periodic pattern— for 
example, a considerable exacerbation after 
midnight or on first arising in the morning — 
that cannot be e.xplamed on the basis of the 
action of the allergen Since the fluctuations 
to which most physiologic processes are subject 
depend upon endocrine activity, this e.xplana- 
tion may also underlie the diurnal X'ariations 
in the intensity of allergic responses 
Despite the importance of the neuro-hor- 
monal regulatory mechanism, it must be 
reiterated for clarity of thought that hj'- 
persensitiA'eness is ne'ertheless basically a 
cellular reaction. This is illustrated by- every 
expenment inx-oli'ing excised sensitized organs, 
such as the uterus or lung, as well as by 
autotransplantation m human beings fp 154) 
^loreoxer, Shwartzman^' was able to demon- 
strate tuberculin hypersensitiveness in ex- 
planted mononuclear leucocytes derived from 
tuberculous animals and grown by a tissue 
culture technic. In addition, Xetter and 
Witebsky®® elicited anaphylactic responses in 
the x-ascuiar system of the three day old chick 
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by means of anti rabbit serum and Forssman 
antisera, before any endocrines or nerves are 
developed and at a time when autonomic 
drugs are still ineffective It would seem 
therefore that the neuro hormonal system maj 
regulate but not initiate bypersensitiveness 
probably by influencing the threshold of 
response (Harkavy^'^) 


tern IS a physiologic process This is definitelj 
shown by (1) demonstration of precipitins 
m the blood and urine of animals that have 
received foreign protein by mouth (2) de 
termination of preciptins in the blood of nurs 
mg infants — normal ones as well as those with 
pathologic conditions of the intestines — oc 
currmg after the first ingestion of cow s milk 


Table 10 — Aeliait of Autonomic Drugs of Therapeuhc and Expenmenlal Itnportanct {modified from U itlicK^) 



D GASTRO INTESTINAL 
RESORPTION 

To avoid repetition the reader is referred to 
the discussions on enteral allergization and 
allergic diseases of the gastro-mtestmal tract 
(pp 46 and 679) 

\\e are now aware of the fact that gastro 
intestinal absorption of unaltered food pro 


egg white, or even vegetable protein, these 
precipitins are to be found from eight to 
twenty five days after ingestion of the protein 
(0 Schloss and co w orkers) , (3) demonstration 
of antibodies in the blood of 60 per cent of 
normal artificially fed infants by the com 
plement fixation method (Gjorgy Moro, and 
Witebsky), (4) elicitation of the Prausnitz 
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Kuestner reaction by the peroral route (M. 
Walzer). 

Detailed information regarding the speed of 
resorption of unaltered protein is aSorded hy 
the studies of A. and M. Walzer.®^ Th^- 
employed the so-called reversed technic (p. 
147) and found that the time of resorption is 
generally between a half hour and two hours. 
As Ratner and Gniehl have pointed out, this 
physiologic resorption of food protein ma> serve 
the purpose of maintaining in the organism 
a continuing deallergization to the protein. 

Under pathologic conditions, however, the 
degree of resportion can increase to such a 
point that allergization ensues. Etamples of 
such pathologic conditions are to be found, 
especially in children, following excessive 
indulgence in foods such as eggs, chocolate, or 
bananas. The writers have also seen compa- 
rable cases of allergization in adults following 
excessive consumption of one particular food, 
chiefly in the form of a lichen urticatus or 
prurigo mitis. This occurred in farm girls 
who, on empIo>Tnent in delicatessen shops in 
the city, ate considerable quantities of highl}’ 
spiced sausage. A diet free from animal pro- 
tein promptly relie\ed the sj'mptoms. When 
these patients were subsequentb' given a 
moderate quantity of the same sausage, there 
were no sj-mptoms, indicating clearly that the 
excessive consumption had brought on 
e.xcessive resorption. Similarly, it is possible 
to anaphylactize animals by repeated feeding 
on se\'eral successive days of an unaccustomed 
protein (e g., egg, milk, horse serum). 

A significant role is also plaj-ed by insuf- 
ficiency’ of digestive juices and especially by 
gastric h>-po- or anacidity. This results in 
the ingested food entering the intestine too 
rapidly and in an inadequately digested state. 
Consequently there is resorption of products 
of incomplete digestion. For example, Bray,®^ 
in a group of 200 asthmatic children, found 
the gastric aciditj* to be markedly loner than 
normal and the incidence of achlorhydria 
increased. Moreover, in the presence of 
gastric hx'poacidity there is insufficient bac- 
tericidal action, so that a pathologic intestinal 
flora may arise, which in turn provides an im- 
portant factor predisposing to allergj*. 

» W 1 .iiKlWAtTEl-.M J .A!!frsy*.-5J1.19i5 

W Quatl J Mei 2<-lSM'>n 


achylia, the digestion of carbohydrates is also 
impaired in that much undigested carbohy- 
drate enters the intestines. A pancreatic 
insufficiencj' is x'erj’ frequentlj' associated 
with this condition. This maj' lead to diar- 
ihea ofgastrogenousorpancreatogenousorigin, 
or to enterocolitides due to putrefaction or 
fermentation, with subsequent pathologic re- 
sorption. 

The fact that hj’po- or anacidity constitutes 
an important factor — particularly in alimentarj’ 
allergies — is well known to clinicians, and is 
taken into due consideration in the therapy 
(Barber and Oriel, J. H. Stokes, A. and M. 
Walzer, Gray and M. IValzer, Urbach). 
Carnot and Slavu were also able to confirm 
this in animal experiments. They showed 
that oral administration of 3 per cent hydro- 
chloric acid will prevent anaphylaxis from 
ingested weakly antigenic proteins (e g., horse 
serum). It should be emphasized that the 
management of these secretorj- disturbances 
generally requires relatively large quantities 
of hydrochloric add in combination with 
pepsin, as in the following prescription: 

Cm or Cc 

n Dilute h>dro- 
chlonc scid 

Pepsin ^12 0 aa o iii 

Distilled water q s ad 1200 ' qs. ad 5 iv 

M Sig 1 tablespoonfut in H glass of water at e\ eT> 
meal 

Oelgoeta and his associates,-® Bradley and 
Belfer,®® and others pointed out that food 
allergies maj- sometimes be dependent upon 
pancreatic hj-pofunction As an example of 
food allergx' based on this mechanism, we cite 
the case of Nathan,®^ that of a child hy- 
persensitue to eggs, with a clinical picture of 
erj'thema and diarrhea. The stool was found 
to have a high content of neutral fat and of 
poorly digested muscle fibers. During the 
period of treatment w ith pancreatin, eggs w ere 
tolerated; the allergic symptoms recurred when 
the pancreatin was stopped. Shushan®’ re- 
ported a case of gastro-intestinal and allergic 

toOEicnETi,.X W OEtconr, P A .andW itTECtso. J J.CJuj 
Med SSurg rT: 171 I'J.O 

«■ Bs-Uiixv, H C , »Dd Beirt*. S Am J Digest Du S. \utn- 
tfao 5- 7». 19i9 

a-\ATHO..M Bull , Pans. 31 57,1930 
Cistrocnterol 9 350, 1942 
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symptoms (flatulence, abdominal pain, nausea, 
vomiting, belching, periodic episodes of diar- 
rhea, sneezing, rhmopathy, urticaria) due to 
certain foods Cure i\as effected when pan 
creatic insufficiency was detected and pan- 
creatin instituted The writers also have 
repeatedly observed the efficacy of pancreatm 
(administered preferably m combination with 
hjdrochloric acid and pepsin) in cases of 
intestinal allergy — even in those in which 
there was no special evidence of a marked 
pancreatic insufficiency, such as fatty stools 
Inflammation of the gastric or intestinal 
mucosa can greatly facilitate the resorption of 
undigested or of inadequately digested food 
proteins Hettwer and Kriz’” demonstrated 
this m animal experiments by showing that 
horse serum introduced into the unJigated 
intestine was absorbed in an undigested state, 
provided that a local chemical irritation was 
produced by the addition of small amounts of 
sodium fluoride In human beings, the m 
flammation can be caused by enteritis or 
colitis In this connection, along with Shaj, 
Gershon Cohen, and Fels,®** and Gutzeit,*** 
we wish to call special attention to the im 
portance of diseases of the small intestine as a 
predisposing factor According to White, 
infants w'lth colic subsequently develop in 
fantile dermatitis about three times as 
frequently as do normal babies 

Chronic indulgence in alcohol and highly 
spiced foods can also cause inflammation of the 
intestinal mucosa Hajos found that he could 
allergize guinea pigs to certain proteins only 
if he administered cognac at the same time 
Van Leeuwen and the «emor author have ob 
served cases ui w'hich liypersensitiveness to par- 
ticular foods manifested itself only when cham 
pagne, wine, or onions w ere taken at the same 
tune Gutmann*^* stresses the point thatcof 
fee, tea, spinach, and other items of food can 
pave the way for an allergy, in that they tend 
to increase the permeability of the mucosa 
Furthermore, Lortat Jacob*^’ believes that gas 
trie or intestinal erosions or ulcers facilitate the 
absorption of food proteins into the blood 
stream 

«« HzTTvra« J P andKKiz R A Am J Physio’ 73 S39 192S 
Shay H Gebssox Cosen J and Tees S S Ado lot Med 
11 291 1939 

w White P Am J D s Ch Id 38 93' 1929 
W2 CUTMANW M J Muenchen med Wchnschr 89 2 j 8 1933 
LoKAT JACOE L PKssemed 33 192S 


Finally, we should point to the importance of 
chronic constipation, as well as of intestinal 
atony, as predisposing factors It is not yet 
generally recognized how frequently aller 
gization can be brought on by the resulting 
alteration of the food proteins — along with the 
subsequent presence of pathologic intestinal 
flora In animal experiments, Hettwer and 
Kriz®* have demonstrated an increase in 
protein absorption following a rise m intra 
intestinal pressure due to stasis They in- 
jected horse serum into a temporarily isolated 
loop of a guinea pig intestme and were sub 
sequently able to elicit anaphylactic man- 
ifestations by means of oral and rectal ad 
ministration of the serum This result could 
not be achieved if the serum was originally 
injected intraperitoneally 

E HEPATIC DYSFUNCTION 

One of the many important functions of the 
liver is to serve as a filter and detoxifying 
organ It js a known fact that the liver, by 
means of conjugation and catabolic processes, 
IS capable of converting such partially digested 
proteins as have passed through the intestinal 
wail into products from which the body’s 
own protein can be formed Dujardin and 
Decamps”* and others have shown, however, 
that excessive amounts of protein will cause 
even a healthy liver to lose its normal pro 
teopexic function, so that foreign protein 
enters the circulation with subsequent aller 
gization Tlieresults are similar when, owing 
to disease or functional disturbances, the liver 
falls to act as a filter of protein A Pick and 
E P Pick*” were the first to describe clinically 
the importance of hepatic insufficiency m the 
production of enteral allergization This was 
then confirmed b> Yoshiynki’s"*'’ precise ex- 
perimental findings In this connection, one 
must bear in mind the good results obtained in 
severe cases of dermatitis, urticaria, and other 
diseases, with such therapeutic measures as 
systematic gallbladder drainage by means of 
the duodenal tube, stimulation of the flow of 
gall by administration of magnesium sulfate 

••• DojAson B and DECAVrs N Ann de detmaf ft syph 6 

ITS 1925 

»«PlCK E F W en med Wchoscht 63 31^ 1913 
MVOSHiT^a H Scient Rep Gov Inst Infect Pis (Tokyo 
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(Smithies*”), intravenous decbolin (Shay, Ger- 
shon-Coben, and Fels-^^), ora combined insulin 
and high carbohj-drate regimen (Urbach-”). 

Ob\iously, one must make sure that in the 
case under consideration the li\’er disease is the 
cause of the allergic manifestations, and that 
icterus, for erample, is not due to an allergic 
urticarial swellmg of the commorr duct. 
Further, one must alwaj-s consider the pos~ 
sibilit)' that both, the urticaria and the li\-er 
damage may be coordinate sj'mptoms of a 
common, perhaps allergic, noxa (as in the case 
of Ferrabouc and Jude^"*® m which ingestion 
of fish was followed by urticaria, angioneurotic 
edema, arthralgia, and icterus). Mention 
might also be made of a case reported by Flan- 
din and Vallerj--RadQt,-** in which a second 
injection of tetanus serum was followed by 
urticaria, fever, and jaundice Furthermore, 
as Manwarmg,**^ Barber,^^ and the senior 
ivriter have pointed out, a li%er that has been 
damaged by infection or intovication can 
produce substances that ma>- assume the 
character of antigens These antigens can 
be considered, therefore, as being endogenous 
(see p. 118). 

Finally, liver disease can bring on allergiza- 
tion in still another manner — nameK, when 
the liver pathologically produces porphynn, 
a substance that mduces a state of h>'per- 
sensitiveness to light. (For a discussion of 
porphyrin, see p. 420). 

F. IKFECTIOX, INFEST-\TI0X, AND 
INTOXICATION 

The role played by micro-organisms in 
calling forth the basic mechanisms of aller- 
gization cannot be overestimated. It can be 
assumed that the bacteria or their tovms lower 
the threshold of tolerance to the antigen 
Both acute infectious diseases and chronic 
foci of infection are to be considered in this 
regard. It is unnecessari- to dwell on the 
importance of acute respiraton' infections 

Smitbiis, F • .^nn Int Mfd 3- IWi. 19iQ 
'“SaAf.HTClBSBON Cofrei.J..andF£ls,S S J Diaen 

Du a 1939 

'*’l.‘»B\cH,E.,»adl.EWi'«,E B Skin Di»»59».Notnt»n »iid 
lletaboliscD York GniQc a Stiattcn. 191^ 

Frtusorx. L.. »nd Jn>i:. .A BuH ttracm S>v cierf 4 fc.*p 
de Paris 51: TJT. 1913 

** Fi-Om., C , »cd VALttxt R.\ouT. P i*'!d *5. lOTl. tSll 
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(coz 3 ’ 2 a, tracheitis, bronchitis, pneumonia) 
in the onset of allergic rhinopathies and 
asthma. But it must be remembered that 
whooping cough, diphtheria, measles, scarlet 
fever, phlegmons, and erj'sipelas can also be 
predisposing factors of prime importance. 
Two citations will exemplify this. Koenigs- 
feld^* reported observing in himself hjper- 
sensithreness to amidopj-rine, with a clinical 
picture of asthma, manifested on!}- during the 
course of a gnppe; the drug was well tolerated 
at ait other times. The senior author suc- 
ceeded in demonstrating the importance of 
staphylococcic infection as a predisposing 
factor by noting that several subjects used 
as recipients in Prausnitz-Kuestner tests w-ere 
systemically allergized when suffering from 
furunculosis. 

The local influence of infection is shown by 
another case (Urbach-^), that of a woman 
who had had an e.'ttensi\e phlegmon on one 
leg. and in whom the oral admmistration of 
quinine produced an e.xanthem confined to 
this pre\nously infected area. A similar case 
IS reported by Naegeli-”: a female epileptic, 
who had tolerated bromide for years, pre- 
sented a bromodenna on the forearm following 
an abscess m this area. The predisposmg rile 
of acute infections has also been cortfirmed 
by animal experiments (Bieling,”* Cormia***). 

It is in the verj* nature of acute infections 
that their allergizing influence is limited to 
a relatnely brief period of time. Quite the 
opposite is true, however, of the so-called focal 
infections. The latter term connotes that a 
circumscribed focus of infection exerts a distant 
effect of some sort by means of hematogenous 
or IjTnphogenous distribution of bactena or 
bacterial toxins; Ihb may result in diseases 
of individual organs or even of the entire 
organism — often predisposing to allergization 
(Rosenow)- 

It will be seen from Table 11 that only 
s^-stematic and thorough inx estigation, often 
requiring the sen ices of specialists in %-anous 
fields, will disclose a focus of infection in a 
«*iven case. It is often extraordinarily difficult 
to determine, for example, whether or not an 
existing dental granuloma has any etiologic 

•aCtBtCB.E r a Syph I4S.IW 1934 
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connection uith an allergic rhmopath) An 
uncritical attitude regarding surgerj must be 
a\oided, as must also a pessimistic resignation 
to inaction The problem of the etioJogic 
significance of a focus of infection can best be 
ans^\ered in an indnidual case b> conscientious 
clmical obser\ation, bj attempts to eliat the 
allergic response b> stirring up the infection, 
and/or bj pro\oking flare ups of the allergic 
manifestations bj means of the administration 
of autogenous \accmes 


IS to be especially directed to dead teeth with 
canals that have either not been tilled or in 
which the fillings do not teach the apical 
foramma, to loose teeth or those with large 
fillings, pegs, and bridgework, to crowned 
teeth, and to retained roots 

Two of our cases may sene as illustrations 
One was that of a voung woman who presented 
an extensive acute dermatitis (Fig 11) after 
takmg 05 Gm (/j grains) of acetv Isalicy lie 
acid to alleviate toothache When the skin 


TabixII — Important Sites e/ Focal [afechc 


S te 

Form of lofrclion 

1 - 

Form of Inftction 

Ejes 

dacrjocjstitis 


' gastro enteritis 
j appendicitis 
colitis 
i proctitis 

1 dysbactena (abnormal intestinal 
flora) 

Ears 1 

infection of external auditory canal 

otius media 

mastoiditis 

Castro intes 
ttnal tract 

|l 


frontal sinusitis 
maxillary sinusitis 

1 ethmoiditis 
sphenoiditis 

Gallbladder 

1 cholecystitis 

sinuses 

^ Lnnary tract 

1 pyelontphnlis 

1 cystitis 

1 uretbntis 


py oTthea ai\ eolaiia 
periodontal pocket 
penodontitis 
i retained roots 
alveolar abscess 
periapical infection 
dead tooth 
granuloma 
cyst 

suppurating pulpitis 


Teeth 

1 

1 Genitalia 

I 

prostatitis 

vesiculitis 

endometritis 

salpy ngitis 

oophoritis 

endocervicitis 


j Bones and | 

I yoiQts 

osteomyelitis 
infectious arthritis 



1 ] 

pyoderma 

1 paronychia (fingers toes) 

1 finigQS vtiict'ijon 

Bronchi 

bronchitis 

1 bronchiectasis 

1 Skin ! 

1 


As regards possible dental focal infection, 
it must be remembered that mere roentgeno 
graphic investigation is not sufficient Alter- 
ations in the response to tapping, determina- 
tion of pulp sensitivity to thermal and electric 
stunuli, exammation as to w hether the regional 
submaxillary lymph nodes are enlarged and 
even slightly tender (G Stem), and hacteno- 
logic inv estigation of the foci by aerobic and 
anaerobic cultures are some of the important 
approaches that have to be considered by the 
dental consultant On principle, suspicion 


condition had cleared, the admmistration of 
the same dose of acetylsahcyhc acid was fol 
lowed by a reappearance of the bullous erup- 
tion Dental examination revealed an acute 
pulpitis Several days after the toothache 
had subsided, the drug was twice admmistered, 
with negative results both tunes Figure 
12 shows a papular urticaria of several weeks’ 
duration in another patient The skin con- 
dition flared up after ingestion of egg and 
incision of a periostitis, this food was tolerated, 
however, after removal of an infected tooth 
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Moncorps has reported an observation in it shotvs no local s\-mptoms whatsoever — 
himself of an angioneurotic edema due to hy- nameh-, pathologic flora of the intestines, 
persensitu-eness to certain drinks and foods, especially of the colon The so-called colon 
«ith disappearance of the cutaneous response dysbacteria (so named by Xissle) is character- 



Fig 11 Focal Infection as Predisposing Factor in \llergization 
Aaile dermatitis due to mgestion of acet\l<alic\Uc acid during acute denta) jn/ecijon 



Fig. 12 Focal Ivfection as Pbzdisposlnc Fictor rs ^llesgitation 
Eaacej-balion of papular urncana due to egg, /oHoning ina’uon of penosutis After eTtraction of infected 
tooth, eggs could be eaten without effect 


after resection of two apical granulomata and ized b> a replacement of the normal colonic 
treatment of an existing periodontitis flora by streptococci and by atj'pical, bi- 

Niimerous examples of the importance of ologically inferior colon bacilli Tbis condition 
general and focal infections will be gi\en in can be demonstrated only by bacteriologic 
Parts Two and Three, with reference to the stiidj of the stool by means of appropriate 
indWdual allergic diseases. We shall here aerobic and anaerobic cultures. Thus, 
merely mention one form of focal infection Xissle^ rep orts the case of a woman suffering 
that has received only scant attention, since mmssiz, a jiuenchto med Wctnvihr si- it 93. im 
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from constipation and urticaria due to straw 
berries and fish The stool re\ealed a colon 
djsbacteria Therapj consisting of oral ad 
ministration of li\ mg colon bacilli (Mutaflor) 
resulted in the complete replacement of the 
pathologic intestinal flora by normal organ 
isms, with relief of the constipation and dis- 
appearance of the urticarial response to the 
foods in question The writers have seen 
similar results quite frequently 
In addition to the pathogenic micro organ 
isms, the saprophytic bacteria can also act 
as predisposing factors Sabouraud**^ has 
long insisted that the normal bacterial flora 
of the skm plajs a part in the production and 
maintenance of certain dermatitides These 
clinical observ-ations were recenth confirmed 
by Haxthausen, who produced cutaneous 
sensituation b> adding a suspension of staphj 
lococci cultured from normal skin to mercuric 
chloride, chromic acid, formalin and other 
chemicals ^\ithout some such conjugation 
these chemicals rarely act as antigens 
The contributory role of fungous niftction 
of the skin — as by trichophyton, monilia and 
other fungi — in the production of hypersen 
sitiveness to other agents was especially em 
phasized by Stokes and Garner This mech- 

anism IS of great practical importance Thus, 
Stokes and Kulchar^*’ have shown that 
arsphenamine may be well tolerated until a 
fungous infection supervenes It has been 
demonstrated that fungous infection pre- 
disposes to allergic contact dermatitis from 
leather (Beerman’*®) from occupational agents 
such as cake flour, cottonseed oil silk (While 
and Taub'^®), and from sock dye and shoe 
ao/L to. evpen. 

ments on human beings, Haxthausen**’ show ed 
that a definitely allergic state could be pro 
duced by mixing a yeast suspension (obtained 
from a culture from a case of intertrigo) with 
bichloride of mercury (1 1,(XX)), which alone 
IS unable to cause allergization Peck, Bot 
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vmick, and Schwartz,^ however, deny that 
fungous infection or dermatophy tids con 
stitute predisposmg factors in allergic contact 
dermatitis, except m so far as the resultmg 
open lesions, like those due to am cause, 
even trauma may oSer an easy entrance for 
external irritants In a group of workers 
studied by them 42 per cent gave positive 
tnchophytin reactions, but only an estimated 
0 2 per cent had allergic contact dermatitis 
Moreover, only three cases of ids’ of the 
hands were discovered in over 2000 workers 
exammed 

Fmally , the fact is to be stressed that local 
infections, like trauma can be mstrumental 
m localizing a specific allergic process to a 
given organ, such as the eye This is called 
by Riehm electiv e sensitization ” In cases of 
long standing infection the resultant allergic 
state cannot usually be removed by merely 
elunuiatmg the infection Sunilarly, when 
skm tests to the bacterial agent have become 
positive, removal of the infection will not 
readily alter the reactivity of the skin to the 
bacteria (for detailed discussion, see p 436) 

\\ e must also mention briefly the importance 
of infestation as a predisposing factor In 
children especially, but also m adults In mg 
m hot climates, the r61e played by infestations 
IS generaUy underestimated Intestmal para 
sites (eg, oxyurides, ascandes, tapeworms, 
echinococci) are chiefly to be considered 
Thus Kerl reported a severe case of cold 
urticaria that was cured only after extermma 
tion of an ascaris mfestation Adelsberger 
and Munter described the case of a young 
woman with severe dermatitis whose skin 
condition cleared up after elimination of certain 
foods from her diet, but reappeared when she 
failed to adhere to the regimen After sue 
cessful treatment of a tapeworm infestation, 
however the patient’s intolerance disappeared 
completely 

Toxic states finally, can also pave the way 
for allergies In this category belong those 
hypersensitivities that follow poisoning by 
drugs such as arsphenamine, gold, and mercuiy , 
or that are initiated by poisonous insect bites 
In this connection, alcohol and nicotine must 
also be mentioned since excessive use of them 
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keeps the vascular system and the autonomic 
ner^^ous system in a chronic state of imtabilitj . 


G. NUTRITION 

We are probably not yet fully aware of the 
importance of defective diets 
to an allergic state in relation to other allergens. 

By thi= do not refer to the well-known 
food allergies. We shall here disregard certain 
factors that are important m 
but do not concern the general problem m- 
volved: among these are faulty mastication 
which is often due to missing teeth, inadequate 
salivation, hasty swallowing of foods (a resnl 
of the hectic tempo of present-day Mel, 
overly rich foods, etc. Our discusaon will 
be limited to those basic points that show that 
the diet of the so-called civilized peoples has 
undergone a considerable qualitative change. 
These are as follows; 

(1) The constantly increasing use of chem- 
ical fertilizers has changed the chemica 
composition of vegetables, fmits, ^ 
fodder, in the direction of an increased content 

of potassium, iodine, and other elements 

“S^;SSci^^s”:::Se1hn.ica. 
composition of foodstuffs may lead to in- 

T«'"T^"c°onsumption of canned foods 
means that increasing amounts of Aemicals 
“dded as preservathes (e.g., 'l 

sahcvlic acid, and sodium chloride) are in 
SSlr besides this, traces of metal-smaU 
L they may b^find their way into the body 
(3) Countless people take iodize sa 
Mne of course, by reason of its 1"®"'"“ 
on the thyroid gland, represents “ 

Lggested that the ingestion of ^ 

mav sensitize patients to such a 
subsequent medicinal doses 
may cause severe iodermas and possibly eve 

The drinking water of our large cities 
has a high chlorine content. 

sMBtcsrT.P E:>W 


(5) Flour contains considerable quantities 
of potassium and ammonium persulfate; th^ 
chemicals, added for the purpose of bleachmg 
the flour and of making it easier to bake, are 
also likely to allergize (p 40o). 

(6) Increased use of chemicals m combatmg 
pests in orchards, fields, and vineyards results 
in a constant increase m the quantities of 
arsenic and other poisons to be found in fruits, 
^•eeetabIes, wines, etc. 

(7) The tjTiical inhabitant of a large city 
is likelv to eat highly salted and spiced foods, 
thus exposing himself to irritation of the 
intestinal mucosa. 

(8) He is also likely to consume far too 
much proteui, especially animal protein (meat, 

'^9) Generally speaking, our cooked foods 
are deficient in vitamin content. 

(10) In certain areas— of South Dakota, 
for e.vample, and of Nebraska and Wyommg 
-wheat, corn, and barley grow on soil that 
contains enough selenium to bring on the so- 
called ‘‘alkali disease” in animals. Investiga- 
tive studies have yet to be undertaken to 
determine whether selemum-a chemical 
cousin" of sulfui— everts a sensitizing influence 

other than Its known tovic effect. 

\side from these factors that affect the diet 
of'a great part of the population, there are 
others of equal importance. Thus, as Luith- 
len’s-“ fundamental investigations have 
shown, an acidotic diet tends to decrease the 
resistance of the organism and especially of 
the skin, an alkalotic diet, on the other hand 
tends to increase resistance Rlauder and 
Brown** continued investigation along these 
lines, and found that the w inter diet of animals 
oats bread, etc ) is an acidotic diet tendmg 
mcrease susceptibility to sens.t^at.on; 
while the summer diet (green fodder) is alka- 
lotic. and definitely decreases the am™l s 
susceptibility to sensitization These findings 

yere confirmed by evperiments performed by 

Sulzberrer and Jlaver*'- animals could not be 
allerg«ed to arsphenamme for evample 
Lmv the summer when they were on an 
Aalotic diet, but they could be when on a 
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winter diet (acidotic), and vice versa ^on 
Engel was able to demonstrate that a nim ak 
on a winter diet gave tuberculin reactions that 
were stronger than those given by a nim als 
on a summer diet It is quite possible that 
much of the effect of these dietary regimens 
depended on differences in their vitamm 
content rather than on other qualities 

Koenigstem reported an interesting observa 
tion a salt poor diet increases the suscepti 
bibty of the skin to allergisation This was 
confirmed by Kile and Pepple,*® who showed 
that sensitized animals on a salt free diet 
gave more marked allei^ic reactions than 
♦he controls Gerson came to the same 
(onclusion in regard to human beings He 
cbserved that tuberculous individuals sub 
sisting on a salt poor diet gave very strong 
and occasionallj alarming reactions to tu 
bercului According to Bretnener a low salt 
diet increases the sensitivity of the skin to 
ultraviolet rays 

Despite a great deal of experimental work 
on the subject, the question of whether or not 
vitamin deficiency influences the suscepti 
bility of the organism to allergization remains 
a h^ly controversial point On the one hand, 
Sulzberger and Oser,“® Cormia,”* ^^Streit 
mann, Wiedmann Hochwald, Diehl, and 
others maintain that animals on a diet deficient 
in vitamins can be sensitized more readily 
than animals on a diet containing adequate 
amounts of v itamm C These authors found 
that it was impossible to produce sensitization 
to arsphenamme m guinea pigs after a penod 
of high vitamin C intake As earlj as 1924, 
Wedgewood”* showed that lethal anaphy 
laxis in guinea pigs could be completely 
prevented by injections of lemon juice Me 
Che«ney et al found that ascorbic, iso 
ascorbic, and d glucoascorbic acids as well 
as lactic acid, reduced the toxicity of arsemcals 
in animals provided they are administered 
m adequate dosage and at the same time 
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Bertellotti”* showed that a state of vitamm 
C deficiency lowered the minimal lethal dose 
of arsphenamme in animals while tolerance 
could be restored to normal by adding syn 
thetic vitamm C to the diet Similarly 
Steinbach and Klein”^* demonstrated that 
cevitamic acid increased the tolerance of the 
animals to tuberculin A partial degree of 
protection against anaphylaxis requiring large 
dosage of ascorbic acid administered simul 
taneously with or shortly before the sensitiz 
mg dose, was reported b> Pacheo and Para 
Tarmerand Kassman^’’ believe that if vitamm 
deficiencj is carried to the point of depletion 
of the ascorbic stores of the adrenals anaphy 
laxis IS enhanced Lesser degrees have no 
effect on anaphylaxis, but suffice to increase 
lethal shock from histamine, as compared with 
control animals These effects are at 
tnbuted*^* to a decrease m the cholesterol 
content of the adrenals, leading to a dim 
inution in the content of cortical hormone 
On the other hand certain authors including 
Cohen,”* and McDonald and Johnson,*** 
found that neither deficiency nor overdose of 
vitamin C had an effect on eczematogenous 
sensitization to arsphenamme or to poison 
ivy and no influence on anaphylactic shock 
Similar frankly negative reports were made by 
Dragstedt et al Fuller et al and others 
And Kile and Pepple”* went so far as to state 
that animals placed on a diet free of vitamin 
C until they showed marked symptoms of 
avitaminosis could not be sensitized These 
discrepancies may possibly be explained in the 
light of Yoshikawa’s'** observations that the 
daily administration of small quantities (2 5 
mg) of vitamin C while guinea pigs are being 
allergized, will increase the allergy, moderate 
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(Joses will have no effect, and large doses (100 
tng.) will have an inhibiting influence. 

Reports of attempts to influence human 
allergies by means of vitamin C are equally 
contro^ ersial (Bundeson et Partial 

or complete avoidance of sensiti\nty to ars* 
phenamine by means of ascorbic acid was 
reported by Dainow,-^ to sulfonamides by 
Pelner-'** and Schropp,-” and to salicj’lates 
by Pelner.-*^ Beneficial results in various 
allergic diseases from large doses of vitamin 
C were reported by Holmes and Ale'cander,*^* 
Holmes,-*® Rosenberg,-** Hagiescu et al.,*” 
and others. Howe%er, the bulk of recent 
reports (Hunt,*** Hebald,**^ Engelsher,®* 
Friedlaender and Feinberg,**® IJeder,*** and 
others) are entirely unfai’orable to this therapy . 
The obsenations of the present authors are 
in complete agreement. Nenbold*** found 
that ascorbic acid had no significant effect on 
skin reactions to intradermal pollen testing in 
haj* fe\-er cases. 

A r^sum^ of the recent in\ estigations on this 
problem was included in a review of the rela- 
tionship of vitamins to allergy by Brown.*** 
The entire question evidently requires 
further study by technics that avoid the uncer- 
tainties inherent in most or all of the investiga- 
tions cited above. Certainly one important 
reason for the discrepancies lies in the failure 
clearly to differentiate between allergization 
and non-allergic toxicity (since ascorbic acid 
does appear to have a deto.xifying effect on 
pentavelent arsenical compounds). Moreover, 
a careful appraisal of the state of \ntamin C 
balance both in experimental animals and in 
human subjects employed in such studies 
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might partiall3’' clarify the difficulties, at least 
to the extent of determining whether a hj'po- 
A-itaminosis C is being treated 

Yamamoto*'’® and Kin and Lee*®* claim that 
the administration of vitamin Bi during 
allergization, or prior to administration of the 
shock dose, has an inhibiting effect on anaphy- 
lactic shock in guinea pigs According to 
Wedgew'ood and Grant, the rat can be aller- 
gized only when on a diet deficient in vitamin 
B. However, Frei*®' found no effect of vitamin 
B complex on anaphylaxis in guinea pigs. 
Attempts to influence human allergies by 
administration of thiamin chloride, nicotinic 
acid, and other factors of the B complex has 
led to similarly contradicton- results (Brown***). 
Vitamins A and D do not appear to modify 
either arsphenamine sensitization or reaction 
m guinea pigs (Frei*®*). 

H SEASOX.\L, METEOROLOGIC, AND 
GEOGR.\PHIC INFLUENCES 

Clinically it is a well-known fact that 
seasonal, meteorologic, and climatic influences 
are imponant factors in (he production of 
allergic diseases and also in the elicitation of 
individual attacks 

The seasonal influence on the human and 
animal body is clearly manifested by the fact 
that in the spring and in the autumn the 
organism’s resistance is lowered, or, in other 
words, sensitiveness is increased. We shall 
not discuss seasonal fluctuations in infectious 
diseases, but shall consider only their effect 
on allergic diseases and allergic reactivity. 
Mayer and Cajkovac, and also Koehn, have 
presented interesting statistics on the seasonal 
dependency of allergic dennaiitides, neuro- 
dermatitidw, and prurigo These statistics 
all show a definite peak reached during the 
spring and autumn. Peyrer, as well as 
Schnippenkoetter, have described the occur- 
rence of seasonal trends in the tuberculin 
reaction, the former author in relation to chil- 
dren, the latter in relation to adults with tu- 
berculosis They agree on a late spring peak 
in sensitivity to tuberculin, with smaller skin 
reactions during the w inter months. 

The exact reason for this seasonal influence 
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IS not known Various possibihties have been 
advanced, including endocrine factors, changes 
in the composition of foods (winter and summer 
diets, as mentioned abo\e), and other mech 
anisms 

Petersen and MilUken’*'^ and De Rudder*®' 
compiled numerous observations on the con 
nection between the weather and asthma 
As is well known, many patients with asthma, 
rhinopathy, and migraine suffer particularly 
severe attacks on sudden changes in the 
w'eather Kaemmerer'” reported a definite 
relationship between chronic urticaria and 
certain weather conditions More recent m 
vestigations hav e demonstrated the importance 
of meteorologic and atmospheric conditions, 
such as barometric pressure, au motion 
temoerature, high humidity, degree and dura 
tion of sunshine, atmospheric electricity, etc 
Years ago, Hansen and Michenfelderobsened, 
in the course of allerg) testing iti human beings, 
that the reactions were stronger when the 
barometer was low than when it was high 
Likewise, Courtright and Courtright*®* showed 
that an. experimental condition of low atmos 
phene pressure was conducive to a significant I) 
higher number of reactions in guinea pig 
anaphylaxis than was high pressure Both 
ILauf and Haag demonstrated b> means of 
animal experiments that a rise in atmospheric 
pressure tends to inhibit anaphylactic shock, 
while a decrease m air pressure has little effect, 
and that the decisi%e factor is not the level 
of the pressure but rather its fluctuations 
According to Preuner,’*" the susceptibiht) 
to attack, in allergized animals depends not 
so much on individual meteorologic factors 

midity), as on general weather conditions, 
such as the mo\ ements of masses of air, sudden 
changes of heat and cold fronts, etc Sunilarl) , 
Courtright and Courtright'®® found that 
“shifts” in the atmospheric conditions to 
which guinea pigs were exposed were more 
favorable to sei ere anaphylactic reactions 
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than any single set of conditions, although 
even the latter had considerable influence 
The greatest number of shock reactions oc 
curred on shift (1) from hot dry air to low 
barometric pressure, (2) from low pressure to 
hot dr) air, and (3) from hot moist to cold 
di) air without the allergen, and back to hot 
moist air with the allergen Petersen and 
Vaughan*®’ noted that deaths from asthma 
occur more frequent!) following a marked 
drop in atmospheric temperature (major 
polar air masses) with exitus during the sub 
sequent rise, often accompanied by a baro- 
metric crest However, other typesof weather 
changes (m humidity, air ionization, wind 
velocity, etc ) ma) be significant 

Hagen, Betlmann and others have shown 
that atmospheric influences bring about ob 
jective organic changes Microscopic ob- 
servation of the capillaries reveals that the 
vascular system undergoes abnormall) exag 
gerated reactions (spasm, paralysis) following 
thunderstorms or sudden changes m weather 
Petersen®®® has pointed out that vasoconstric- 
tion and vasodilatation, reflected in blood 
pressure readings, are largely influenced by the 
meteorologic environment, particularly by 
the infall of polar air, which causes peripheral 
vasoconstriction W eather changes also have 
a profound effect on the autonomic nervous 
s>stem, endocrine mechanism, chemical bal 
ance (blood pH, K/Ca ratio, protein con 
centration, etc), and even in variations in 
tolerance of drugs, including opiates (Petersen 
and Vaughan®®®) Resulting local tissue 
changes include variations in vascularity, 
temperature, and fluid balance, in the vis 
cosity, osmotic pressure, and surface tension 
of the mucus, m ciliat) activity, and m the 
adsorption of the allergen (Courtright and 
Courtright*®*) Periods of peripheral vasodi- 
latation characterized bv a drop in diastolic 
blood pressure are accompanied, according to 
Howe,*®* by an increased reaction to tuberculin 
Conversely, a decreased tuberculin sensi 
tiveness will be found at times of peripheral 
vasoconstriction, as manifested by a rise in 
diastobc pressure 
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Petersen^”^ recently reviewed the profound 
fluctuations in body piiysiologj* and the 
complex interpla}' of the I'arious “balances” 
maintaining the equilibrium of the organism, 
occurring in consonance with seasonal and 
day-by-day variations in environmental con- 
ditions, particularly as regards meteorologic 
factors. These are of immense importance 
to the allergist in their influence on reactriity 
to testing, in evaluating the patient’s response 
to exposure to the allergen, and in under- 
standing other allergic phenomena 

Geographic influences must also be con- 
sidered. It is w ell known that the nature of 
the soil p]a3’sa rfiJe, notabh* in asthma. -Areas 
situated on the seashore and therefore damp, 
as well as moors and claj* soil, fa%or develop- 
ment of asthma and rhinopathy, probably 
because of the presence of great quantities 
of molds and bacteria Dr> regions (deserts, 
dunes) are much better for patients with 
asthma. Furthermore, the t^-pe and quantity 
of vegetation in a given region is of considerable 
importance. High altitudes are known to be 
beneficial in alle\iation of allergies, owing 
mainlj' to the sparse s-egetation and to the 
relative absence of inhalant allergens. More- 
over, endocrine influences and metabolic 
changes occasioned by the high altitude 
might well play a part, since it has been dem- 
onstrated that the threshold of sensitiiity is 
generally higher in the mountains The 
senior author obser\‘ed, for example, a case 
with manifest h) persensitiveness to trout when 
the patient was in the citj'; in the mountains, 
howeier, at an altitude of some 2,700 feet, 
the patient was able to enjoy this fish, pre- 
pared in an identical manner, with complete 
freedom from simptoms. Brandt and the 
senior author knew a phi skian who for many 
years had been hypersensith e to eggs, after 
several weeks’ sojourn in the mountains (at 
an altitude of 3,000 feet), this hj-persensitive- 
ness was no longer manifest, though it re- 
appeared soon after the patient’s return to 
the city. Rowe^*® recorded the beneficial 
effect of drj' and particularly of high regions 
on food sensitiveness. 

It is apparent that the pollen grains and 
fungous spores which a patient inhales, the 
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plants with which he comes into contact, the 
foods he is tikelj' to eat, and even the tjqie of 
anunai danders to which he is e.xposed will be 
indirectly determined in large part by geo- 
graphic and climatic influences. References 
to these relationships will be found through 
out the other parts of the book. 

I. SOCIAL AND ENVIROXMENT.AL 
FACTORS 

The allergic diseases are definitely diseases 
of civilization. Just what is responsible for 
this is not well known. Among the factors 
that must be considered are: the increasing 
artificiality of our diet, faulty diet (increased 
consumption of protein, salt, and spices, as 
well as of food substitutes); the hectic tempo, 
excitement, and tension of citj' life, central 
he-iting and air conditioning; polluted air, due 
to automobile e.xhau5t fumes, gasoline, dust, 
etc Each of these various potential factors 
has been discussed separately- elsewhere, in its 
appropriate place. 

\Ve must not o\ erlook the fact that there is a 
social factor predisposing to allergy: the in- 
tellectually and socially supenor classes appear 
to hax*e a considerably higher incidence of 
allergies. Thus. 75 per cent of 300 cases of 
asthma, ranging from 2 to 20 years in age, 
were abox-e average in scholarship, and only 
1 per cent was below (Clarkson’") It is quite 
possible, however, that the material in this and 
similar investigations represented “selected” 
cases. Certainly, Piness el al found the 
intelligence lex-el of allergic children not to be 
significantly different Irozn that of controls. 
Experience in clinics has conxnnced the writers 
that allergic patients come from all intellectual, 
social, and economic strata in about the same 
proportion as the general population 

The rural population shows much lower 
incidence of hax- fever than does the urban. 
This may well be explained by the fact that 
continuous contact tends to produce hy- 
posensitization, xvhile intermittent contact 
prevents the dex-elopment of adequate pro- 
tection. Furthermore, the farmer, since he is 
not exposed to the psychic and other imta- 
tions of city' life, is much less likely to be 
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allergic than the clerk or the factot^ worker 

de and Kingslej-^ ’ reported that m the 
examination of 60 000 selectees the prevalence 
of disqualifying allergic states was constant in 
many socio economic backgrounds but there 
was a definite]} increased prevalence of severe 
allergic states m semirural communities and 
a greatly decreased rate in crowded tenement 
districts 

Among the environmental factors exposure 
to the allergen is by far the most jm 
portant It has now been definitely es 
tablished — by the experimental work of Bloch 
Landstemer Sulzberger and others — that 
allergization depends at least as much on 
quantitative as on qualitative factors (see p 
41) The fundamental experiments of Salen 
and Juhlin Pannfelt*' hav e shomi that subjects 
whose occupation brings them into especially 
intimate and very frequent contact with ccr 
tain substances without producing allergic 
symptoms have positive skin reactions when 
tested with them — that is repeated exposures 
produce a latent allergy These authors 
found that of l2o bakers 38 per cent gave a 
positive reaction to rye extract as compared 
with 0 per cent among controls and further 
more that in a group of 100 cavalrymen 23 
per cent gav e positu e reactions to horse dander 
extract as compared to 8 per cent among per 
sons suffering from other allergies The 
majority of Swedish veterinarians are hy 
persensitive to brucella antigen Similarly 
children who live in a tuberculous environ 
ment and who show no clinical syrmptoms 
manifest a much higher degree of allergy— as 
demonstrated by their reactions to tuberculin 
— than do children of the same age w ho are less 
intimately exposed to tuberculosis (Poliak) 
Latent allergies merely require some con 
tnbutory factor to elicit clinical manifestations 
One of these factors appears to be a change 
from continuous to mterraittent general or 
local contact Thus it is not infrequently 
observed that a worker will present a rather 
sbght local dermatitis as a result of prolonged 
contact with industrial irritants such as 
turpentme but severe manifestations will 
appear only after he has av oided actual contact 
mth the eczematogenous agents for varying 
periods of tune 

Htoe R W tad Klscsiey L V Ib d » 3S6 190 


The factor of expo-^ure must in the future 
assume an ever increasing importance m 
predisposition to dermatitides asthma and 
rhmopathies m view of the tremendouslv 
increased contact with chemicals m mdustry 
and m the home In addition exposure to 
pollens molds and smut's is a definite factor 
in the acquiring of allergic diseases Thus 
Dutton*' found that two seasons of occupa 
tional contact with sugar beet pollen was 
sufficient to allergize an appreciable per 
ccntage of workers Phillips" reported that 
after five seasons of exposure to the spores of 
the newly identified Johnson grass smut 
cutaneous and clinical sensitivities to that 
fungus were widely encountered 

J NONSPECIFIC IRRITATION 

The reasons why a certain organ or tissue 
becomes allergized can not infrequently be 
explained bv the {act of a preceding non 
specific irritation Animal experiments by 
Seegal and Seegal * demonstrated the im 
porlance of nonspecific fixation liglycerm 
IS injected into the anterior chamber of the ey e 
of a specifically sensitized anunal the allergic 
inflammation following the administration of 
the homologous allergen w ill be localized to the 
inflamed uvea 

Hansen frequently observed cases of mold 
asthma becoming manifest only after the 
patient had been exposed to cblonne vapors 
which are especially irritating to the bronchial 
mucosa Other asthmatics hav e reported that 
they suffered attacks only after having w orked 
for some tune with tar or in occupations that 
exposed them to smoke Setterstrom has 
recently claimed that in the course of a single 
winter day more than 2 000 tons of sulfur 
dioxide (a gas formed by burning coal) are 
released into the air in New York City The 
air over all industrial cities contains tre 
mendous quantities of dust Thus m Chicago 
a monthly average of oo 2 tons of dust per 
square mile fell m 1941 This fact will 
surely help to explaui the enomous increase in 
asthma in industrial cities Other highly 
unportant sources of irritation are benzine and 
oil vapors smoke from chimney s locomotives 
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and steamships, e’diaust fumes from aato- 
mobiles and factories, and the increasing dust 
content of the air, due to increased traffic. 

hare alreadi’ discussed (p. 62) the 
question of nonspecific irritation of the gastro- 
intestinal mucosa — for example, by alcohol, or 
by highly spiced foods — as a predi^K)sing 
factor in enteral allergization. \\ e must 
not forget to include here such irritants as 
laxatives and ‘ffilood'purih-ing” teas. 

Particular importance is assumed by non- 
specific irritation in the production of 
cutaneous allergic diseases. .■V distinction 
must be made between acute and chronic 
irritation Acute irritation includes such 
trauma as intense sunburn, hums, scalds, and 
physical injuries, and is not mfrequently the 
pacemaker of local allergic dermatitis, which 
may subsequently become disseminated But 
a far greater rdle is plaj ed by chronic irritation, 
such as friction, repeated minor injuries, 
chemical influences, particularly of alkalies, 
and maceration by heat and sneat. Such 
chronic irritation facilitates epidermal al- 
lergization by serx'ing to break down the 
phj.'sical or chemical barriers of the skm, i.e , 
the homy protective covering of the stratum 
comeum and the fatty water-repellent se- 
baceous film that covers the normal skin sur- 
face. According to Burckhardt,*'* the normal 
skin possesses, as an inherent function of the 
epidermal cells, the capacity of neutralizing 
alkaline solutions at a certain rate He 
obserx’ed the important fact that all der- 
matitis patients who have been occupationally 
exposed to the inj'urious effect of alkalies (e.g , 
laundresses, galvanizers) exhibit a definitely 
lowered threshold of resistance to alkali, and 
that such individuals seem to be prone to 
allergic sensitization to cement, nickel, and 
turpentine, in the form of dermatitis. Burck- 
hardt’s findmgs were confirmed by Theiler”* 
and Zingsheim^ in cases of dermatitis in 
housewhes, lime and cement workers, and 
emplox es in laundries and soap factories. 
In animal experiments, BurckhardP” also 
showed that the coincident addition of soft 
soap to an allergen, such as pinene (oil of 
turpentine), ser\-ed to intensify the allergi- 
zation. In this connection, there is interest 
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in StaufferV’* claim that substances with a 
high hydrogen ion concentration produce more 
local sensitization than do those that are nearly 
neutral. 

The importance of nonspecific irritation as a 
predisposing factor in the development of 
contact dermatitides may be illustrated by 
se\-eral frequently encountered examples. 
TTius, bakers often develop dermatitides on 
the forearms through the effect of leaven and of 
subsequent exposure to flour bleaches con- 
taming ammonium and potassium persulfate; 
housewives and laundresses are similarlj* 
affected on hands and arms softened by soapy 
water and exposed to x-arious irritants con- 
tained in soap The predisposing cause in 
allergic shellac and pamt dermatitides is gen- 
erally the use of fat sohents to remo\-e traces 
of the paint from the skm. All these cases can 
be explained by the fact that allergization takes 
place more readily in sites where the skin has 
been more or less stripped of its protectix’e 
horny layer as a result of occupational injuries. 
.Acids also e.xert a harmful influence on the skm. 

The danger of allergization is surely being 
constantly enhanced by the introduction of 
countless newly discox'ered chemicals into 
manufacturing processes Thus, the .Amer- 
ican Chemical Society reported that in 1939 
alone 25.000 new chemical compounds were 
perfected. In 19i0 the same society recorded 
the dex'elopment of more than 1 ,000 new chem- 
ical compounds from nitroparaffin alone, for 
use as rubber accelerators, insecticides, sol- 
vents for lubncatmg oil, wetting and emul- 
sifying agents, etc. The same progress has 
contmued at an ex'en accelerated rate because 
of the war. 

A seborrheic tendency of the skin, as well as 
fajpendrosis, may also be regarded as a non- 
specific irritant. Xoniood and Ex-ans’'* dem- 
onstrated that dermatitis of the hands of 
workers whose occupation necessitated the 
wearing of Jeather gloxes, was due to two 
factors: (1) the macerating effect of the gloves 
on the perspiring hands, and (2) allergic 
sensitization due to the occurrence of der- 
matophx tosis elsewhere on the body. Fur- 
thermore, it has been frequently obsen-ed that 
allergization due to dyed dresses, blouses, 

Xtch i Dermit 4 S>T>*i U2:5t7.t93l 
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shirts and other garments may anse in the 
copiously sweating axillary regions This 
IS to be explained either by the fact that the 
allergen more readily permeates the softened 
skin that has lost most of its natural pro 
tective sebaceous film or bj the fact that the 
dye by conjugation with the protein content 
of the sweat assumes the nature of a complete 
antigen (Fic 13) 

K PSYCHOSOMATIC RELATIONSHIPS 

A steadily accumulating body of e\idence 
indicates the importance of psychic factors in 
predisposing to precipitating and maintain 
mg allergic diseases Psychosomatic correJa 


or trigger mechanism in an already estab 
lished allergic disease — essentially a condi 
tioned reflex and (4) as an effect of a chronic 
or recurrent allergic disease on the personality 
or psyche of the patient 

it is difficult to state how often apparently 
allergic conditions may result from purely 
psychic influences Among oOO cases of 
urticaria only 23 could solely be attributed to 
this etiology (Urbach^®) Others give dif 
fering percentages and certainly they must 
vary foe each disease Mayer*^^ speaks of 
psychogenic asthma with the connotation that 
asthma is only a symptom complex and rec 
ommends the psychosomatic approach 



Fig 13 Persmratiom as a Factor Predistosisg to Allerot 
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Patch test ith djed jute «38 pos t veonl> hen apj 1 ed on persp r ng skm area 


tions in allergic conditions have been exhaus 
kiy -hid 

and Weiss and English The limitations of 
the psychosomatic approach in allergy and 
in particular of psychoanalyt c thinking on 
the other hand was considered by Campbell ** 
Psychosomatic influences may stand in any 
one of four possible relationships to allergy 
(1) as the cause of pathergic diseases by 
essentially psychosomatic mechanisms (2) 
as a predisposing factor in the detelopment of 
allergy — i e certain personality constellations 
and certain psychic situations may pave the 
way for allergization (3) as an eliciting factor 

Stokes J H andBEESiCAN H Psy hosom Med 2 4Jt 1940 
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Mitchell and Curran’ * similarly discuss the 
TKfKjA'ftTgK. -jT! ■wVroTTi wid'rrftTy Tr/t'ib 

ods of etiologic diagnosis and therapy fait 
Such patients reveal an abnormal incidence of 
complamts of fatigue exhaustion headache 
gastro intestinal distress nail biting dreams 
vague aches and pains and in children poor 
eating habits thumb sucking nail biting and 
enuresis These are held to be somatic 
manifestations of psychological maladjustment 
m psychoneurotic individuals Their method 
of psychotherapy is presented m detail and 

•• L*BA H E Muen hen med W hnscb M 1054 19J7 
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consists in substance of repeated nondirected 
interviews in which the maladjusted patient 
is encouraged to talk freelj* and persuaded by 
degrees to arrive at his own solutions of his 
problems. By such means, insight is acquired 
and eventually the patient progresses to in- 
dependent judgments with resultant decrease 
of fear and insecurity. Brown and Goitein®* 
go so far as to state that sensitivity is “dis- 
placed repressed se-tuality,” and ObemdorP® 
that asthma “is a manifestation of a conflict 
concerning emission and reception, domination 
and submission, unconscious masculinity and 
conscious femininity’ ’’ 

DekkeP'' and Unger^-’ deny the existence of 
asthma due solely to ner\’ous or psychic 
stimuli, although granting that they aggra- 
vate the frequency and severity’ of attacks 
The literature reports hundreds of clinical 
examples proving the importance of psy- 
chogenic influences in pai’ing the nay for 
allergies. The renowned French clinician. 
Trousseau, was himself aware of some such 
sequence, for he believed that his first asthma 
attack, due to oat dust in his hayloft, was 
precipitated only' because of a simultaneous 
psy’chic excitation (he noticed that his sup- 
posedly faithful serv’ant was stealing oats). 
Kaemmerer observed the case of a young 
woman who as a girl had never been hy- 
persensitive to eggs: shortly after her marriage 
she de%'eloped asthma elicited only by the 
ingestion of eggs, and the predisposing factor 
was discovered to be a severe emotional shock 
on a se-xual basis. Schultz described the case 
of a mother who was most apprehensively' 
awaiting the outcome of an operation on her 
child; she then acquired hypersensitiveness to 
the kind of shrubs that were blooming in the 
hospital garden at the time of her anxiety. 

It is not easy to explain the manner in which 
psychic factors predispose to allergy'. Per- 
haps the best e.xplanation is that such in- 
fluences bring on alterations in the excitability 
of the autonomic nervous system and that 
stimuli until then of subthreshold level thus 
acquire the capacity of acting as excitants. 
Another possibility’ is that psychic stimuli, by 
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their effect on the vascular innerx’ation, bring 
about a change in the blood supply of the 
peripheral tissues. The result is that patho- 
logic substances that normally cannot pene- 
trate the vessel w alls are now absorbed, leading 
to an antigen-antibody reaction. The psy’chic 
factor can also exert its influence by affecting 
the digestion, either by bringing about a change 
m the blood supply, motility, or secretions, or 
by otheiXMse modifying the functions of the 
digestive organs. A fourth possibility is that 
the psychic factor acts m a manner much like 
the mechanism of the conditioned refle.x. 
Ingenious experiments by Metalnikov^-’ of 
the Pasteur Institute have demonstrated how 
psychic influences may produce their effects 
over well-established allergic pathw-ays. Rab- 
bits were immunized intrapentoneally with 
cholera vibrios, the injections being invariably 
accompaned by a definite stimulus (e.g., 
beating of agong), it was possible eventually to 
elicit the expected allergic reaction merely' by 
sounding the gong, without administering the 
antigen. 

Mackenzie reports an interesting case that 
may also be based on a conditioned reflex; 
a patient with hypersensitiveness to roses 
always suffered an attack of sneezing at the 
sight of paper roses. The senior author made 
a similar obserx’ation: a man responded with 
his typical hay' fever symptoms^n viewing a 
scene representing a blooming meadow in the 
opera Fausl. It would appear, then, that 
allergy may become a psychosomatic problem 
because of the facility w’ith which such re- 
fle-xes are established. Thus an originally 
immunologic reaction may become a nerx’ous 
reaction, especially' when associated with 
apprehensive emotions, and be induced by’ 
p^-chic stimuli. 

A relatively constant personality type ap- 
pears to be characteristic of allergic patients 
Rogerson”® found the asthmatic child to have 
above-average intelligence, and apt to be 
irritable, aggressive, quick to respond, over- 
anxious, insecure, and lacking in self-con- 
fidence. Wittkower”* described the allergic 
personality as one of self-absorption, dream- 
iness, and ambition. Eleclroencephalographic 
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and per«onalit% studies of 45 chronic adult 
asthmatics Rubin and Moses®" indicated 
a 'ingle fairh definite personaliU constellation 
fundamental!) passi%e dependent indmduals 
who as children had had an o\erl\ protectne 
dominating mother The\ had not attempted 
or attained an\ great degree of independence 
in life, and the\ seek care and protection 
Rorschach studies b\ Ross and McNaughton*-* 
re\ealed the personalitj features associated 
with migrame to be persi'tence toward success 
difficultN in sexual adjustment perfectionism 
inflexibibt\ con\entionaht\ and intolerance 
These had been pre\iousl\ reported in clmical 
and ps\ choanah tic studies Mitchell and 
Curran®* found some or all of the following 
characteristics in the maladjusted allergic 
an internal state of confusion accompanied b) 
feelings of fear, unhappiness, rejection, and 
madequacj , expressions of hostditj and guilt, 
tendenc) to depend on others uiabiUtx to 
make social adjustment and seeking to escape 
bj substitute satisfactions or w ithdraw mg mto 
fantas) 

\s regards the effect of allergic disease on the 
ps) che, Karnosh*®* points out that the nenous 
reactions of aUergics are not greatlv different 
from those which follow m the wake of am 
chronic, irksome, disabling and untatmg 
affliction The mental attitude is go\ emed bj 
the se\ent> and duration of thedisease, colored 
bi the innate personahtj of the mdnidual 
Hence, eien though a causatne relationship 
cannot be established, no allergic patient can 
be adequatel) eialuated without considering 
the personalit) structure in which the disease 
IS implanted In addition there are the 
effects of epinephrine and ephednne on the 
central nenous system, these are so well 
known as not to require repetition here 
Feinberg®* states that the asthmatic child 
ma) become irritable nenous grouchi, or 
quarrelsome as a result of his disease or maj 
use his attacks as a basis for gamuig ^•mpath 3 
or as a means of escape from onerous duties 
He mentions that it is surpnsmg how qrackJj 
one can often 'ee a return to completeh nonnal 
ps) che w hen successful solutions to the alleigic 
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problem have been attained With this we 
would emphaticalK agree M Ze ler®’ has 
reported an increased incidence ol alterations 
of the waie components in the electri-enceph 
alograms of allergic patients as compared 
with non allergic subjects The«e were not 
present m hai fe\er It is interesting to note 
in this connection that Horneck’’’® lound hi e 
times as man) neurotic conditions among al 
lergic as among nonallergic persons i20S per 
cent as agamst 4 4 per cent) 

The effect of anxiet) fear and fatigue — due 
to repeated nocturnal air raid alarms — on the 
general lev el of immunitv among the people of 
western Europe, was studied b\ Pfannen 
stiel,® u«mg the bactencidal mdes of blood 
He 'bowed that the«e factors depressed the 
bactencidal titer ven decidedlv, leadmg to 
taaikedl) lowered resistance to infection 
Recent experimental studies would seem to 
indicate that the threshold of the allergic 
reacting of shock tissue is decreased b) 
ps) chic factors, and increased if the emotional 
centers are calmed b) h)-pnosis Thus Diehl 
and Hemichen®’ report that thev were able to 
strengthen or to weaken skin reactions to 
specific allergens bv suggestmg to the nar 
cotued patient that the mjected allergens were 
stronger or w eaker than was actual!) the case 
Similar!) , Clarkson®' reported the case of an 
asthmatic girl with a verv strongh positive 
skin reaction to egg under hvpaosis however 
the reaction was negative The follow mg dav, 
without hvpnosis the skin test was again 
stronglv positive These observations were 
confirmed b) Marcus and Sahlgren who 
succeeded m mhibituig positive reactions to 
pollen extract bv suggesting under hvpnosis 
that the injected allergen was another sub- 
stance Not onl) can an attack of asthma be 
terminated b) hvpnosis but Zelier®* has been 
able to teach asthmatics auto-bvpnosis, b) 
which means the) can control the attacks at 
an) tune without medical attendance It 
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must be emphasized that this is by no 
a substitute for the usual allergic management. 
In six of 19 subjects submitting to experimental 
sensitization of the skin bj* 2.4-dmitrochIor- 
benzene, ilom and Xoussiton^® obser\-ed that 
by non-hj’pnotic suggestion, such as the use 
of normal saline in place of the second ap- 
plication of the chemical, the intensity of the 
reaction could be increased to equal that of the 
treated areas, and the usual delay in the re- 
sponse eliminated. 

Contrary’ to previous reports, Zeller**' found 
that the mhealing response of sensitne in- 
dividuals and that of passive transfer could 
not be abolished by deep hj-pnosis, nor could 


influence of mental factors such as tension, 
conflict, fatigue, e.Khaustion, o\er^vo^k, rush, 
disappointment, wony, stress and strain, 
apprehension, anxiety, fear, grief, sex conflict, 
etc. In man}- cases of alJerg}' it is impossible 
to effect a cure until the mental elements 
causing disturbance ha\ e been eliminated. It 
has not infrequent!}’ been obsen-ed that cases 
of asthma, urticaria, and dermatitis clear up in 
a hospital en\ ironment, where the psychogenic 
factors are often temporarily remo\ ed. 

We shall bnefly consider whether or not it is 
proper to empio}’ such terms as "emotional 
anaphylaxis” (ilairet and Pieron), "allerg}- to 
life” (Moschcowitz), or “ps\ cho-allerg}-” 
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positive reactions be induced in non-sensitized 
sites. 

As a broad generalization, we may state that 
psychosomatic factors appear to loom the 
largest in neurodermatitis and urticaria, are 
of somewhat less importance in asthma and 
allergic rhinopathy, and of little or no sig- 
nificance in the causation of hay fever and 
allergic contact dermatitis. Of course, in 
any disease the patient’s reaction to his 
difficulties will depend on inherent peisonaht}- 
traits, and these must be accorded their full 
'■alue in therapy. Everyone who has dealt 
n'ith a llergic patients is aware of the harmful 
‘“It'v.A.M.andXoCSanos, F Rev irgenl deottalosU I?- 
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(Marshall) If we adhere strictly to our 
onginat definition — namel} , that cy eiy allerg}- 
IS based on an antigen-antibody mechanism — 
then we must refuse, at least for the present, 
to accept these terms, and must substitute the 
word patherg} ifoschcowitz*** answere this 
objection b\ emphatically pointing out that in 
such conditions as mfectious allergies and con- 
tact dermatitis, antibodies are likewise not 
demonstrable- "Just as light and heat are 
nonantigens, so can p5\ chic stimuli be regarded 
as psYchononantigens or psycho-allergens.” 
\\e should like to say. m reply, that ample 
proof has been adY-anced of the allergic nature 
of infectious allergies and of contact dermatitis 
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I here is, of course, the possibility that the same 
hapten mechanism that seems to be the basis 
for h)’persensiti\eness to light and heat (see 
p 135) ma> underlie these cases of allergic 
symptomatology of ps 3 chogenic origin — with 
the difference, of course that iihile an external 
hapten is operative in the former the hapten, 
if anj , would be of endogenous nature m the 
latter The biochemical foundation for this 
hypothesis IS found in the important studies of 
Lumiere who showed that emotional shocks 
bring on chemical changes in the blood in the 
form of flocculation This protein can assume 
the character of foreign protein and can thus 
become a hapten 

\\ e wonder whether progress of research m 
the field of endogenous haptens will in the 
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future explain cases such as the following on 
the basis of an alteration of the body s own 
protein due to se\ ere emotional shock About 
eight hours after great excitement (usually a 
football game), a patient observed bv Wilder 
invariably presented an angioneurotic edema 
of the face and oral mucosa Under hypnosis 
he was assigned the posthypnotic task of be 
hevnng that the football team of which he was 
such an ardent fan was suffermg an over 
whelming defeat, eight hours later a swellmg 
setin that was promptly controlled by epineph 
rine (Pics 14, 15) We might also mention 
here the case of a boy who suffered from 
a severe dermatitis due to hypersensitiveness to 
caterpillars, after an interval of a year the 
condition recurred after the boy had been re 
minded of his illness by merely looking at 
caterpillars 
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I X RECENT years, there has been an alarming 
increase in the incidence of allergic diseases, 
e\-en if one conser\’ati\ ely includes as such only 
asthma, haj' fever, rhinopathy, allergic contact 
dermatitis, and food and drug hypersensiti\n- 
ties. The writers do not believe that this can 
be explained simph by the theorx" that physi- 
cians are becoming mcreasingfy “aUergj.* 
conscious.” WTiat, then, are the reasons for 
the nell-Xnomi fact that in the United States 
alone there are now millions of hay fever and 
asthma sufferers, as compared with onK some 
tens of thousands about thirty or forty years 
ago? \Miy are they chiefly to be found m the 
large cities? The \anous social and en\ iron- 
mental factors accounting for this ha\-e been 
di'cussed in some detail in the preceding 
chapter 

It is quite difficult to arnve at even a rough 
estimate of the actual incidence of allergic dis- 
eases. Statistics are generally based on the 
histories and on skm testing. E\en granting 
that one can give credence to a patient’s state- 
ment that he and members of his famih- have 
suffered from asthma, urticaria, migraine, etc.. 
It is now generally accepted that only a portion 
of such cases may be considered as allergic. 
And the results of skin tests are even less 
dependable, ^^'hen such tests are undertaken 
w ith a sufficient number of extracts, it is almost 
impossible to find an indhidual who is abso- 
lutely “normal.” Thus Grow and Herman" 
showed that in a group of 150 normal persons 
tested with thirteen extracts, 55 5 per cent ga\e 
positive reactions; of these 150 indixaduals, 40 
gaxe histories of mild allergic manifestations 
during childhood, but not of asthma or hay 
fever. The w rilers personally are of the opin- 
ion that only exposure and elimination tests 
are reliable for this purpose. 

With these limitations in mind, we should 
like to present some statistics. According to 
I’aughan, more than 10 percent of the popula- 
tion present frank allergies, usually of subacute 
or chronic character — a group that he desig- 
nates as “major allergies”; appro.xiraately 50 
per cent ghe histories of transient episodes 


(“minor allergies”) The difference between 
the two groups chiefly depends, according to 
Vaughan, upon the degree and frequenci' of 
contact with the offending allergen These 
figures would seem to indicate that more than 
half of all Americans are allergic. Such an 
interpretation would, how ever, give an utterlv 
false picture of the general incidence. For, 
supposing that an individual suffered j-earsago 
from urticaria after eating straw berries, or from 
dermatitis following injections of neoarsphen- 
amine, this does not necessarilj mean that he 
will now react to these allergens. Not e\ erx-- 
one who once suffered for several w eeks from 
some gastric or intestinal disorder need now be 
considered as a gastro-intestinal case. llTien 
one counts only the frank allergies and those 
who show reactions on eveiy adequate ex- 
posure to the specific allergen, it will be found 
that no more than 10 to 20 per cent of the 
population can be regarded as being truly aller- 
gic Table 12 presents a few of the more 
important statistical data. 

TTie figures for prevalence of chronic diseases 
in the United States in 1937, according to the 
report of the United States Public Health 
Seiwice,^ show 3,430,000 cases of hay fever 
and asthma alone. To these should be added 
a fair portion fperhaps 25 per cent) of the 
1,700,000 cases classified as chronic bronchitis, 
and of the 1,150,000 cases of sinusitis, since 
protein and bactenal aUerg>’ plays a rather 
important part m the causation of these dis- 
eases. This gi\ es a total incidence for respira- 
toTx aUergj- alone of about 12 per cent of all 
chronic diseases, or about 3 per cent of the 
entire population. These figures do not in- 
clude the millions of sufferers from those forms 
of hay fever and asthma that are not suffi- 
ciently se^re or prolonged to cause disability 
Moreover, the untold hundreds of thousands of 
instances of gastro-mtestmal, cutaneous, and 
other alleigies, if combined, would ^ve a 
startling total. 

Estimates of the incidence of the individual 

•** P-rLmjittiy Reports, Nitsooal tle^lh Sunty, Sickoess mil 
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aWeigic diseases also show wide fluctuations 
For example, asthma has been found to occur 
m from 0 5 per cent (Rackemann**) to 3 per 
cent (Vaughan'*') of the population groups 
studied, and hay fever m from 3 per cent 
(Pmess and Miller*'*) to 8 per cent (Pipes^) or 
10 per cent (Service*'’) 

Tiie broad experience of the military services 
and of national selective service examinations 
has brought out some interesting data Dur- 
ing World War I, 2 62 white soldiers per thous- 
and and 5 6 colored soldiers per thousand were 
admitted to Army hospitals with a diagnosis of 
asthma, but 15 years later 12 per thousand were 
receiv mg compensation for this disease In 
60,000 consecutive examinations of selectees at 
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the Boston Recruiting and Induction Station m 
W’oild W ar II, 495 (0 83 per cent) were dis 
qualified for general military service because of 
severe allergic states (Hyde and Kingsley"®) 
In the examinations of 45,585 eighteen and 
nineteen year old registrants, asthma was de- 
tected in 5 3 and vasomotor rhinitis m 5 3 
cases per thousand examined (Rowntree et 
al *'*) The respective rate for rejection for 
general military duty was 3 7 and 08 In 
addition, a certain proportion of the observed 
cases of sinusitis (1 2 per thousand) and of skin 
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diseases (15 7 per thousand) must be allergic 
Needless to say, these represent selected’ 
groups as regards age and sex 

At one Army post 15 0 cases per thousand 
required clinic or hospital treatment with 
ratesof 3 41 for hay fever, 2 36 for asthma I 31 
for perennial rhinitis 6 32 for various derma 
tologic allergies, and 1 05 for ophthalmic aller 
gies, according to Blank At a later date, 
Blank and Levitt®*' at the same installation 
reported that allergic rhmopathy, including 
hay fever, had an incidence of 6 32 per thous 
and men At another post, Gold and Bare 
more®*’ noted a total of 35 01 ambulatory and 
ward cases of allergj per thousand men with 
the following rates asthma 18 0, hay fever 
3 9, allergic chuiitis 1 2, ‘atopic eczema” 3 I, 
contact dermatitis 0 7 dermatitis venenata 
2 5, urticaria and angioneurotic edema 3 1, and 
migraine 03 In both these studies the figures 
do not reflect the total incidence, since onl} 
those soldiers having allergic conditions of 
suflicient seventy to seek or require medical 
care under military conditions are included 
Moreover, m comparison with the findings in 
the general population surveys given above, 
these involve only those of military age, nearly 
exclusively males and a group previously 
screened by repeated examinations to deter 
mine fitness for service 
As to sex distnbuhon, the statistical picture 
vanes with each allergic entity, and further, 
for any given disease, with the age group 
Bray®'* concluded from extensive pediatric 
matenal that asthma is twice as common in 
boys as m girls, but, on the contrary , is some- 
what more frequently seen in girls than m 
bojTS after puberty In Urbach’s''^® experience, 
figures covering the first two decades of life 
compri^ more than twice as many boys as 
girls Adam, Coke, Hansel, Peshkin, Salter, 
and others, m reports covering other allergies, 
have also shown that male incidence predom- 
inates in the first decade of life From puberty 
to about the fiftieth year of hfe, allergic dis 
eases are said to be found more frequently in 
women than in men, while from the fiftieth 
year on, men again seem to lead In the ages 
from 15 to 45 years, according to Bray’* and 

*>• EokSit P J L»b 4 Clin M«d 28 «9 V91J 
andLEVirr H Ann AlUr,y3 113 194 j 
“Gold E H aadBAZEUORe J M J Allergy 15 279 19U 
** Urbach E InternEt Clin 4 89 1910 
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Vaughan,^ allergic conditions are seen more 
often in females than in males, in a ratio of 5 
to 4. 

Somewhat different figures are reached, how- 
ever, when one analyzes the distribution of the 
\’arious allergic diseases according to sex but 
without considering age The majority of 
authors (Adam, Coke, Hoffman, Piness, Racke- 
mann) report a preponderance of males m 
respect to asthma, their totals ranging between 
53 and 57 per cent. In 458 asthma cases, the 
senior writer®^ found 57.5 per cent male and 
42.5 per cent female. For nasal allergx', on the 
other hand, Hansel®^ reported a higher inci- 
dence among women (54.3 per cent). The 
senior author*^ recently ani\ ed at practically 
identical figures (54 per cent female, 46 per 
cent male). It is generally known that mi- 
graine is much more frequently obsen*ed in 
women than in men — the relative figures are 
70 per cent as against 30 per cent. A similar 
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ratio is seen for urticaria, as is shown in Ta- 
ble 13. 

According to Bray,” Rowe,*^® and others, 
the transmission of the allergic tendencj- seems 
to occur twice as frequently through the female 
as through the male; furthermore, twice as 
many offspring are likely to be affected in the 
transmission through the female. 

With respect to age distribulicit, conditions 
in America and in Europe seem to differ. 
Numerous American authors (Rackemann, 
Hansel, Bray, and others) have frequently 
observed asthma, nasal alleigj*, and even 
migraine (\'aughan) in \er>' young children. 
Only in recent years have the authors seen 
relatively numerous cases of hay fever in 
children 6 to S v’ears old, while, despite a con- 
siderable material, asthma and thinopa thy were 
rather rare in this age group. .•Ml this is prob- 

llAvstt, F. R Allerrr of the Nose mi I’lnnas.il Sinuses St 
Lovis Xto‘b>,I9jft 
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ably due to the fact that in Europe allergic 
diseases are not nearly as widespread as here, 
and that therefore the factor of heredity p!av s 
a considerably less important rSle abroad than 
here. Spam and Cooke®^ have shown that in 
asthma cases with bilateral inheritance of al- 
lergj-, the symptoms become manifest during 
the first decade of life m 79 1 per cent of cases 
— as compared with figures of 36.3 per cent for 
those with unilateral mheritance, and of 21.7 
per cent for those without inheritance. S'liai- 
larly.Balyeat®*^ reported that if the inheritance 
IS bilateral, allergic manifestations make their 
appearance before the age of 10 in 58.6 per 
cent of cases, in contrast to 32.3 per cent for 
this age if the mheritance is unilateral. These 
figures, do not, of course, take infantile derma- 
titis or strophulus mto consideration 
With reference to race victdence, it roav be 
said that, in principle, members of all races 
can become allergized. And this statement is 
in no way refuted by reports that hay fever 
and asthma are rarely observed, for arample, 
among .•\merican and East Indians or native 
Javanese and Malayans (Thommen), for, as 
we have already explained, aUerg}' is unques- 
tionably one of the dubious privileges of 
civilized peoples, and is thus a matter of social 
rather than of racial predisposition It might 
pertinently be mentioned that, according to 
recent investigations, .\merican Negroes are 
now showing a constantly increasing mcidence 
of adergic diseases. In fact, asthma appears 
to be about 25 per cent more common in j oung 
Negro males than in whites (Rowntree et 
although rhinopathy is comparatively much 
less common The especially high incidence 
among the Jewish race may readily be e.\- 
plained by the fact that, especially in recent 
years in Europe, the Jews have been under 
great psjxhic strain, which constitutes an im- 
portant predisposing factor in allerg>-. We 
have mentioned elsewhere Hara’s interesting 
observation that the Japanese acquire hay 
/ever in America but not in their native land 
(see p. 514). None of the existing evidence, in 
short, permits us to assume that there is such 
athiogasracialpredisposition toallergv". The 
fact that the white race shows the highest 
incidence of allergj- is obviously explained on 

•“Snrt.W.C .»od Cooke. R .X:J Immunol U. 93, 19i:. 
inBit«E.»T.R M .Xm.J M.Sc 193. 
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the basis of the higher plane of civilization w ith 
the peculiarly unfavorable influences m\oKed 
It has often been pointed out that blond 
blue e>ed, fair skinned persons not only ha\e 
more sensitu e skins than dark haired dark 
e\ed persons but are also more readily aller 
gized It IS noteworthy in this connction 
that most eczematous infants and children ha\ e 
blue eyes and light hair On the basis of 
epidermal allergization experiments Ro«ten 
berg and KanoP** report that \egroes are less 
readily sensitized than are white persons 
This IS confirmed by actual experience in m 
dustry (L Schwartz) The imestigator e\ 
plains this on the basis of their relatively 
greater sebaceous secretion which may act as 
buffers or neutralizers of the sensitizing sub 
ita-noes These remarks apply, of course only 
to allergic skin diseases 
Finally mention must also be made of 
Cocas interesting observation that the inci 
dence of asthma hay fever and other allergic 
diseases in the insane is less than 0 I per cent — 
as compared with a figure of 3 o percent for the 
population as a whole In fact among the 
3 700 patients of the Rockland (\ \ ) State 
Hospital for the Insane Blaisdell has seen only 
2 cases of hay fever and 1 case of asthma 

»• RnsiSNSEXc V in<l Ranof N M ; lavnl 
4 S05 1941 


And Roger Reid of the Department of Mental 
Hygiene of the Slate of New \ork found 
among the 2 900 mentally dehcient inmates of 
Letchworth \illage (\ Y) only 2 cases of 
asthma Maclnnis“’ not only confirmed the 
stnkmgly low mcidence (0 07 per cent) of 
allergic symptoms in 7 000 psychiatric patients 
but actually observed 3 cases m which allergic 
manifestations improved or disappeared during 
mental illness and recurred on an approach of 
mental balance Levitt*®"* likewise found 
only ten cases of asthma among 1 1 647 patients 
with functional psychosis an incidence ap 
proxunately one twentieth normal and not a 
single case among more than a 000 instilu 
tionalized epileptics and mental defectives 
No adequate explanation of these findings has 
been offered 

Zeller and Edhn*®* point out however that 
this apparent infrequency of allergy in psy chot 
ICS IS probably due to their failure to voice 
their complaints and to the lack of frequent 
general physical examinations They ob 
served the same incidence of hay fever and 
asthma as m the sane and also concluded that 
the degree of mental imbalance does not influ 
ence the seventy of hay fever 

MacI sis k B I K krgy S 73 1937 
•MLeilTT H C P ichosom Med i 39 1943 
I' Zellcr it Afid RoL I J V J Allerty 14 334 19 t3 


Decoat 



Chapter VI 


THE EXPERIMENTAL BASIS OF ALLERGY 


CONSIDERABLE part of the material per- 
taining to this subject has already been 
discussed elsewhere (see experimental allergiaa- 
tion of animals, p. 42) Those inx-estigalions 
that deal with the experimental production of 
allergies in particular organs, such as the blood 
vessels, intestines, etc, will be considered in 
the relex'ant chapters of Part Three \Ve shall 
limit ourselves here mainly to a discussion of 
experimental anaphylaxis, as defined on page 
8. And w e w ish to stress once again that this 
represents a special form of allergj-, and is b> 
no means to be regarded as the fundamental 
tx-pe However, since the experiments on 
anaphylaxis haxe aided m establishing a num- 
ber of important law s of allergj , it is essential 
to review them in some detail 

A. EXPERIMENTAL AXAPHYLVCIS 

There is a distinction between active and 
passive anaphylaxis, depending on w hether the 
antibodies are activelj produced by the tissues 
as a result of contact, or are passively adminis- 
tered to the organism. A differentiation is 
also to be made between general and local 
anaphylaxis — the latter being the basis of the 
Arthus phenomenon. A special tj^pe of passive 
anaphxlaxis is represented by “inverse ana- 
phylaxis,” in which the procedure rexerses the 
usual order of administration, the antigen being 
injected first and then the antibodies 

1. General Axapiixlaxis 

The following three conditions must be fuh 
filled to achieve acthe anaphyla-xis; (1) the 
preparatorj’ or anaphylactizing contact; (2) an 
appropriate period of latenc>-, called, by 
analogy, the “incubation period,” during xvhich 
(he organism produces antibodies, and (3) the 
subsequent, eliciting contact. 

The difference between e.xperimental ana- 
phylaxis in animals and allergv’ in human be- 
ings consists only in the fact that, in the latter, 
the ailergizalion does not generally take place 
following a single massive contact, but rather 
as the result of numerous, frequently repeated. 


quantitatively smaller exposures to the anti- 
gen, furthermore, the manner of exposure in 
the case of human beings is usuall}' by w ay of 
the digestive or respiratorv' tract, or the skin, 
and differs therefore from that m animal ex- 
periments Recent investigationshaveshown, 
however, that lethal anaphv’laxis in animals 
can also be achieved when the preparatory- 
and''or the eliciting contact with the anaphy- 
lactogen occurs othenvise than by injection. 
This constitutes further evidence m support 
of the concept that the difference between 
anaphylaxis and allergy is entirely quantitative 
and not qualitative 

The term anaphylacloge)! is used for the 
antigens with which experimental anaphylaxis 
can be produced. N'ot every antigen is suit- 
able for this purpose' animal protein possesses 
the best anaphylacfogenic properties The 
factors having the greatest mfluence on the 
induction of anaphylaxis aret (1) the species 
of animal involved, (2) its race, (3) Usage, (4) 
the diet, (5) the endocrine function, and (6) 
the temperature 

Thus, animal species vary greatly with re- 
spect to the ease with which they may be 
rendered anaphylactic Guinea pigs can be 
anaphylactized with minute amounts of anti- 
gen, whereas rabbits and dogs require larger 
multiple doses and even with these may show 
only mild svmptoms of shock. Xot all the 
members of a given animal species are alike in 
their susceptibility to anaphylaxis Thus, of 
the subspecies of guinea pigs, according to B. 
C Seegal. only the Brazilian breed are refrac- 
tory. Thomsen and other authors found that 
both very young and very old guinea pigs are 
extremely difficult to anaphylactize. Sartori, 
Sereni. and others claim that animals are more 
readily rendered anaphylactic on a diet defi- 
cient in greens (see also p. 67). Seega! and 
Khorazo state that rats on a complete diet can- 
not become anaphylactic, but can if main- 
tained on a diet of white bread and water. 
Flashman and Wyman found that adrenalec- 
tomized white rats could readily be allergized 
and thrown into shock. Thyroidectomy, on 
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the other hand renders guinea pigs incapable 
of actne anaphj lactization alt! ough th^ can 
be passn el} aller^ized (Kepinow and Lanzen 
berg Fleischer and W ilhelmj) Aside from 
these constitutional endocrine age and diet 
tar> influences physical factors can also 
influence sensitnity Thus Fnedbetoer and 
Seidenberg report that guinea pigs kept at a 
temperature of 6 C will fail to become anaphj 
lactized to sheep serum whereas control am 
mals kept at temperatures of from 17 to 21 C 
become highh allergic to this antigen At the 
other extreme of temperature Gottschall et 


The first anaphi lactic manifestatio is n the 
glitnea pig consist of s“iere itching as e\i 
denced by scratching of the muzzle ears and 
paws The coat IS then seen to bristle leading 
to the appearance of the so called lion s I ead 
(Figs 16 1/) Furthermore there is a 

stran^^e sort of gaggin„ and retching accom 
panied by coughing which in turn is followed 
bv severe dvspnea (Firs 18 19) this finally 
brings on death by suffocation within a few 
minutes Immediately precedmg death there 
IS a discharge of feces urme and seminal fluid 
These symptoms may all be explainel as due 



Fic 16 Fio I 



Fig 18 Fic 19 

Anaphylactic Shocl n Cuivea Pigs 


Fig 16 Normal appearance 

Fio 17 Slight shock lions mane (bnstl ng of coat) 

Fig 18 Normal appearance 

Fig 19 Severe shock djspneic reaction comparable to human asthma 


aP® found that artificiaUy mduced fever of 
sufficient degree and duration will protect 
previously sensitized guinea pigs against ana 
phy lactic shock For some reason older 
guinea pigs were much more readily protected 
than young ones 

The clinical maiiifeslalwiis of anaphylaxis de 
pend entirely upon the species of the animal 
used On the other hand the greatest variety 
of anaphy lactogens will elicit the same clmical 
picture in all animals of a gi\ en species 

« GOTTSCHAII R l DEksorr P Cope H E andIjHKkr 
D J Lab S. Cl n lied 29 6U 1941 


to spastic contraction of the smooth muscula 
ture The bronchial stenosis is so extreme 
that the lungs do not collapse when the thorax 
IS opened 

In rabbits the smooth muscle spasm occurs 
m the pulmonary vessels This creates such 
resistance to the flow of blood from the right 
ventricle that the heart fails and the animal 
dies of circulatory asphy xia 

In dogs the smooth muscle spasm occurs in 
the hepatic veins (E P Pick) which, in this 
species possess unusually large amounts of 
smooth muscle tissue This leads to hepatic 
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stasis, uith consequent engorgement of the 
splanchnic vessels and a \ er^" pronounced drop 
in blood pressure, increased capillan.’ perme- 
ability, se^ ere and often bloody diarrhea, dj-sp- 
nea, and general muscular u'eakness. Blood 
coagulability is lost and the Jeucocj-tes disap- 
pear from the peripheral vessels. Veij* few 
anunals sur\uve these acute manifestations 

Rats respond with s>'mptoms similar to those 
shown by dogs (Crocker and Parker). 

In cals, it seems likely that smooth-muscle 
spasm in the intestines is the cause of increased 
intra-intestinal pressure and fall m blood pres- 
sure and in temperature. At the same time, 
the kidne>' i-olume is decreased, probably ou ing 
to spasm in the renal arteries 

In pigeons the reaction occurs m the smooth 
muscles of the crop (Hanzlick). 

In rfiesiis monkeys there is salh’ation, vomit- 
ing, bleeding from the anus, prostration, cyano- 
sis, decrease of the blood platelets, and loss of 
consciousness. In experiments in which fatal 
shock was delayed for twenty-four hours, 
edema of the face was noted (Kopeloff and 
Kopeloff). Local skin testing is followed by 
reactions of the character of tiie Arthus phe- 
nomenon (edema, necrosis, hemorrhage). 

In iiorses and callle, the anaphjdactic re- 
sponse is chiefly intestinal, w ith diarrhea as the 
outstanding sj'mptom. 

The various responses in the different animal 
species can be partlj' explained on the basis of 
anatomic differences. Thus, in the guinea pig 
the musculature of the bronchioles is particu- 
larly well developed, whereas in rabbits a 
similar condition is found in the musculature 
of the pulmonar)' arter>', and in dogs in the 
hepatic vessels. 

In contrast to animals — where all members 
of a given species respond with the same clini- 
cal manifestations— /mmuH beings possess a 
number of shock organs, of which only one or a 
combination may be involved. This explains 
why anaphylaxis in human beings may ex’oke 
a \ariety of clinical pictures — asthma, angio- 
neurotic edema, intolerable itching, depressed 
blood pressure, diarrhea, intestinal hemorrhage, 
hepatic stasis, coniailsions, dizziness, etc. 
(For further details, see p. 4S4.) 

A re\iew of the various manifestations of 
shock in animals and in human beings makes it 
clear that all these s\-mptoms are attributable 


to an antigen-antibody reaction, in the smooth 
muscle, in the mucous membranes, or in the 
capillar>' endothelium. 

\Miile the majority of investigators hold that 
the unstriated muscle fibers are the funda- 
mental shock structure in some organs, Albert 
and \Valzer^“ dispute this concept, because 
the>' were unable to elicit specific contractions 
of the intestine in sensitized monkeys w ith the 
Schultz-Dale technic. 

The smoolfi-muscle reaction takes the form of 
spasm. This can be observed directly (brist- 
ling of the animal’s coat, contractions tn the 
gastro-intestinal tract demonstrable by X ray), 
or mdirectly (gastro-intestinal spasm as evi- 
denced by colic, fecal, urinaiy, and seminal 
incontinence), or the spasm may be demon- 
strated in isolated organs by means of the 
Schtdiz-Dale technic.^^* This last-named 
method in particular has confirmed the impor- 
tance of the smooth musculature of the 
bronchi, stomach, mtestines, gallbladder, uri- 
nar>' bladder, uterus, and blood vessels as shock 
tissues. Since this is one of the most accurate 
and efficient methods of demonstrating the 
anaphylactic state, we shall briefly describe 
the Schultz-Dale test 

Technic The isolated viable uttnne horns of 
aOergized vicgtna! guinea pigs ate suspended m warm 
ox>genated Ringer’s solution Addition of the specific 
antigen is followed b> an antigen-antibody reaction 
which produces a contraction of the musculature, 
register^ as a sharp nse of a recording stilus As 
eindence of the specificit) of this reaction, the utenne 
inuscubture proses to be “deallergieed” thereafter — 

I e . no longer reacts, although it is still full}' capable of 
being stimubted b> addition of piluitrin or histamine 
The deallergization is due to the fact that the first 
administration of antigen has neutralized all the 
antibodies (Fic 20) Hartley’s recent iniestigations 
ha\e shown that uten of normal guinea pigs can be 
passitel} sensitized bj the addition of antiserum to 
the Rjnger’s solution, proiided the antiserum is of 
adequate potencj 

Second to the smooth musculature in order 
of importance, we should probablj’ rank the 
capillary endothelium, in regard to its signifi- 
cance as the site of anaphylactic reactions. 
According toDoerr'Hhe capiltarx-andpre-capil- 
larj' v'cssels react to the anaphylactogen with 
changes in caliber (dilatation and constriction) 
and with changes m permeability, leading to 

tnAt.M»r. M M . »n(l W *UE». M J Immunol 41:255.1911 
H H J rhjtin»col AErjitr Thersp. 4 157,5915 
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edema and diapedesis It is possible to ob 
sene microscopically the reactions of the capil 


b\ se\ere circulatory disturbances consisting 
chieflv of a fall in the systolic bloud pressure 



Fig 20 ScetLTzDiiE Test 

EmpIo>ing isolated horn of Mrg nal guinea pig allergized su «eeLs before \wth orchard grass seed d "est There 
IS no reaction to orchard grass pollen (A) but max mal contraction m response to orchard grass seed digest (B) 
Second addition of seed d gest produces no reaction as evidence of deaUergization (C) nhile pituitari extract is 

again followed b} maximal contraction (D) ^ ^ 


lanes when serum is dropped on the exposed probably due to dilatation of the blood vessels 
mesentery of a specifically allergized frog in the splanchnic area in the liver, and else 
Clinically, the capillary response is manifested where Furthermore, there is a rather mild 
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generalized capillao’ h}’perpenneability, nhidi 
is obser\’ed not only in human beings but also 
in numerous species of animals 
The effect of these pathologic changes can be 
demonstrated in the isolated organ of the sen- 
sitized animal by means of the lung perfusion 
test or JIamvaring-Kusama technic.®** 

Technic "ITie animal is Litled and the lungs and 
heart exposed The perfusion fluid consistsof LocLes' 
solution to which is added the appropnate antigenic 
material It is introduced into the circulatorj s>stem 
of the lung bj means of a cannula in the pulmonary 
arter> , and after passing through the lungs, allowed to 
escape through a puncture in the left auncle Both the 
perfusion solution and the lung tissue are maintained 
at a temperature of 40 to 43 C b> means ofasuitabJc 
heating arrangement During the perfusion, the 
lungs arc alternately inflated and allowed to collapse 
b\ means of air forced in through a tracheal cannula, 
in a manner simulating the normal cespiratoo move- 
ments 

Note is made of the resulting changes m resistance to 
inSatlon, and in the promptness and completeness of 
expiratorj collapse \ positive lung perfusion test is 
shown by the increased size of the lung due to the en 
trapped air (Fra 23) A negative or unsensitized or 
deallergized lung (Fts 24) shows no increase in size 
when compared with a normal control lung 

Finally, the /iter s\ as at one time assigned an 
important r61e in the pathogenesis of anaphy- 
laxis. This, however, has been proved only 
for experimental shock in dogs and probably 
rats The classic experiments of Jfanwarmg 
showed that hepatectomized dogs could not 
be thrown into anaphylactic shock. Pick 
explains this on the basis of the assumption 
that the smooth musculature of the hepatic 
veins is the chief shock tissue in this animal 
In disagreement with other authors, Doerr 
holds that the shock tissue in dogs is the capil- 
lai>’ endothelium and not the musculature of 
the blood vessels of the liver Others have 
entertained rather vague theories holding that 
the liver parenchyma itself is the site of the 
antigen-antibody reaction. Jlore recent in- 
vestigations by Dragstedt®** and others suggest 
the possibility that a vaso-active histamine-like 
substance is liberated into the blood stream by 
the liver during anaphylactic shock. Win- 
ter®*** found that injection of the shocking dose 
of antigen by way of the portal vein v.as more 
effective in producing gross anaphylaxis in 

•“ Mavvhii'.c.W .»nd Krsxm.G J Immunol 2. IsT. 1«« 
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guinea pigs than was injection into the systemic 
circulation, indicating that cells in the liv'er 
of this species are sensitized and that an anti- 
gen-antibod}’ reaction in this organ contributes 
to the anaphylaxis. \\'hile these theories ex- 
plain the fall in blood pressure during shock, 
the)' do not account for the decreased coagu- 
lability of the blood. The latter was shown by 
Jacques and Waters*®’ to be due to the presence 
of heparin in the blood stream, presumably 
liberated from the liver. 

It is now accepted as an established fact that 
anaphylactic manifestations are the result of 
an antigen-antibody reaction This is indi- 
cated above all by the fart that it is possible to 
transfer anaphylaxis passively by means of 
blood serum from anaph> lactic individuals, as 
well as to achieve specific b.vposensitization 
The following experiments all indicate that 
the antigen-antibody reaction takes place m 
the tissue cells and not m the circulating blood 
When the blood of an allergized animal is 
totally replaced by normal blood, administra- 
tion of the antigen will nevertheless elicit the 
anaphylactic phenomenon characteristic of the 
given animal species (Fenj’vessy and Freund) 
When an animal receives an injection of anti- 
body-containing immune serum, and when 
98.5 per cent of its blood is then replaced by 
transfusion of blood from a normal animal, 
adequate exposure to the antigen will be fol- 
lowed by a characteristic anaphylactic reaction 
(Doerr) Another convincuig experiment was 
performed by Kntschewski and Fnede. They 
allergized frogs by injecting rabbit serum into 
the lymphatic sac Several days later the)* 
withdrew the blood and thoroughly washed the 
vascular system w ith Ringer’s solution. 
Shortly after, the injection of a small amount 
of rabbit serum into the abdominal vein elicited 
tvpical anaphylactic shock. But the clearest 
and most unequivocal proof of the cellular 
nature of anaphyla.xis is to be found in the 
reactive capacity of surviving isolated blood- 
less organs, as is demonstrated in the Schultz- 
Dale experiment on the uterus and small intes- 
tine, and in the lung perfusion experiment of 
Manwaring and Kusama 
There Is as yet a considerable diversity of 
<pinIon as to just how the antigen-antibody 

■•jACOies. L B.«QdWAii*s. E.T.:Ain J Physiol 129 339. 
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reaction brings on anaphylactic shock We 
have elsewhere (p -36) discussed in some deUiil 
the two most important theories — the physical 
and the chemical ^\e shall now merely call 
attention to the interesting fact that the shock 
can be temporarily eliminated or at least weak 
ened by a great \anety oi physical measures 
(surgery', performance of muscular exerases, 
exposure to a temperature of + I C , or induced 
hyperpyrexia) or chemicals (dextrose, banum, 
lipoid solution, sodium thiosulfate, narcotic 
drugs, blockade of the reticulo endothelial sys 
tern with India ink or colloid dyes) Tbis 
would surely tend to indicate the physical 
origin of the shock mechanism It must be 
emphatically stressed, however, that these 
measures may prexent the occurrence of the 
shock, but not the underlying antigen antibody 
reaction This is demonstrated by the fact 
that after the influence of the physical and 
chemical agents has subsided, shock may readi 
ly be elicited again 

Besredka assumed that narcotics exert their 
anaphylaxis inhibiting influence by way of the 
central nervous system Davidoff and hvs 
CO workers showed, however, that sensitized 
monkey s reacted w ith typical shock even w hen 
decerebrated before the eliciting dose Parmer 
IS of the opinion that urethane, ether and 
other drugs act either directly on the muscula 
ture or inhibit shock by v irtue of their relaxing 
effect — in other words, they influence the 
peripheral organs 

2 Local A NtPinLA Ms 

In contrast with general anaphylaxis, local 
anaphylaxis designates pathologic changes m 
circumscribed areas of the tissues — as seen at 
the site of administration of the antigen 
in allergized individuals Two phenomena 
should be considered here The first isthe local 
reaction that results when a specific antigen 
IS injected directly into the tissues of a sys- 
temically sensitive animal This type of reac 
tion IS represented by the positiv e immediate 
and delayed skin reactions to the vanous food 
proteins, epidermal substances, and other anti 
gens, and also by such clinical symptoms as 
those of the gastro intestinal tract after the 
ingestion of certain foods Seegal, Seegal, and 
Jost succeeded in eliciting local reactions in the 
pericardium, aorta, and brain of allergized 


rabbits by means of local injections of the 
homologous antigen 

The second phenomenon was described by 
Arthus and bears his name The Arthus 
phenomenon designates the vehement local 
reactions (Pig 21) sometimes leading to actual 
necrosis, following repeated and usually mas 
sive mjections of foreign serums It is not 
necessaiy to inject into the same site in order 
to evoke the characteristic response Thus, 
for example, the early injections might be made 



rrjthcma swelling and brawny infiltration at site of 
injection of prophj lactic tetanus antitoxin (prepared 
from horse serum) m patient who had received antitet 
anus injection some wceLs liefore because of another 
injury 

mto the peritoneum, the subsequent ones into 
the skm The tissue necrosis in the Arthus 
reaction results primarily from impairment of 
nutrition, due to vascular damage and to 
clogging of the tissue spaces with exudate and 
hemorrhage (Rich and Pollis) The histologic 
picture of the Arthus phenomenon is charac 
tenzed by extensive infiltration of the skin and 
subcutaneous tissue with polymorphonuclear, 
mononuclear, and eosinophilic leucocytes and' 
by marked edema throughout the connective 
tissue fibers, followed by a degeneration of this 
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tissue to a homogeneous mass, ^ith hemor- 
rhages e\’en in the deeper layers. It should be 
especially noted that eosinophile cells are 
local!}" demonstrable early in the reaction. 

It is interesting to consider that e^ idences of 
general hipersensitiveness are also observed hi 
so-called local anaphylaxis Thus, Gregoirfi 
points out that, in addition to the edema and 
the hyperplasia of the germ centers and reticu- 
lo-endothehal cells of the regional lymph nodes 
in allergized animals, there is also a reaction of 
the other lymph nodes of the bod}’ — of course 
in a lesser degree. Cannon and Marshall** 
report that the intensity of the inflammation 
in the Arthus phenomenon is parallel to the 
variations in the precipitin titer of the serums 
oi 'Vv\Vn aS- 

bumin. They also observed a constant corre- 
lation between the antibody content of serum 
and its ability passively to mduce the Arthus 
phenomenon in the rabbit. 

Local anaphyla.xis of the necrotic t}pe is not 
frequently seen in clinical medicine As aU 
example we may cite Ross’s** interesting case- 
A boy 4 years of age, n ho had receii ed a toxin- 
antitoxin injection a year previously for im- 
muniaation against diphtheria, suffered a/i 
injur}’ and t\as given a prophylactic mjection 
of tetanus antitoxin. Three da>s later the 
child presented an exanthem resembling scarlet 
fcN er, along nith fever and sore throat. Strep- 
tococcus antitoxin was administered ultra* 
gluteally. Shortly after, local reddening and 
infiltration appeared, followed within a fei' 
dai’s b}' necrosis, which led to death. 

However, the fact is certainly striking that 
despite innumerable prophylactic and thera- 
peutic injections of serum that have been given 
— and in large doses, particularly years ago-" 
there ha\e been very few instances of local 
manifestations corresponding to the experi- 
mental Arthus phenomenon. Search of the 
literature re\ealed only the following reports 
Lucas and Gay,®'" Pehu and Durand,®^ Heg- 
ler,®” Koehler and Heilmann,*^ Gatewood an< 


Baldridge,^” jMeleney,®'-’ Tumpeer,®’® Irish,®®® 
ilaroney,®®* Kohn, McCabe and Brem,®®* 
Brown, Griffitts, Erwin, and Dyrenforth,®’" 
Gougerot and Blum,®*® and Greenbaum.®*® In 
all of the cases of these reports except 2 , severe 
local necrotic reactions appeared at the site 
of repeated injections of toxin-antitoxin ad- 
ministered in the course of an acute infectious 
disease, such as scarlet fever, diphtheria, or 
meningitk In Brown’s®*" case the reactions 
were due to mosquito bites, and in Green- 
baum’s to repeated injections of histammase. 
As mentioned above (p. 33), Shwartzman,'*® 
Harfcavy and Romanoff,®®® and others denied 
that these were anaphylactic reactions, ie., 
instances of the Arthus phenomenon; on the 
prti- 

cesses as expressions of nonspecific local tissue 
reactivity {Shwartzman phenomenon) 
Opinions differ about the mechanism of the 
Arthus phenomenon, raamly as regards the re- 
lative importance of humoral and cellular anti- 
bodies in Its de%elopment, the influence of 
variations of antibody concentrations upon the 
mtensuy of the inflammator}* reaction, and the 
relationship of the latter to resistance in gen- 
eral Cannon and Marshall** found that (3) 
in e\ erx' instance in w hich the Arthus phenom- 
enon was produced, specific precipitms were 
likewise demonstrable in the serum at the time 
of the cutaneous test and, (2) there is a definite 
parallelism between the precipitath e potency 
of the serum and the intensity of cutaneous 
reactivity. The .-Vrthus phenomenon is de- 
pendent upon the union within the tissues of 
circulating precipitin and its specific antigen 
3. P.\ssr\’E .-Kvapiiylaxis 
Experimental anaphyla.\is can be achie\ed 
not only acti\eiy, but also passively, using 
antibody-containing blood ITie expenments 
of Rabat and Landow®** reveal how small a 
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quantity of antibody is necessary to produce 
passive allergization The intravenous injec 
tion of 0 03 mg of rabbit antibody nitrogen 
will passively sensitize a guinea pig so that fatal 
anaphylaxis will result on the injection of 1 mg 
of egg albumen or 0 1 mg of type III pneumo 
coccus polysaccharide The isolated uterus 
need contain onij 0 01 microgram of antibody 
for contraction to be elicitable 

Until recently it was accepted as axiomatic 
that a latent or incubation period of at least 
four hours was essential for the induction of 
anaphylaxis W e now know that rabbits and 
mice react immediately not only to the intro 
duction of antibody and antigen in rapid sue 
cession but also to the injection of a mixture 
of both We have discussed elsewhere the few 
cases of passive anaphylaxis that have been 
observed in clinical medicine Here we shall 
consider mainly reierse or tmerse passne 
anaphylaxis which promises to be of theoretic 
and also of considerable practical significance 
The term designates the following procedure 
the antigen is first administered locally and 
some time later the antibody containing serum 
IS injected intravenously intrapentoneally or 
otherwise bringing on typical symptoms of 
anaphylactic shock (Opie and Futth^*^ Kel 
lett®“) LehnerandRajka reported the reverse 
passive transfer of anaphylactic response to 
mustard oil They caused 2 guinea pigs to 
inhale mustard oil twenty four hours later the 
intraperitoneal injection of human serum from 
a patient allergic to this substance resulted in 
the death of the animals with the characteris 
tic pathology of anaphylaxis Zinsser and 
Enders^®* obtained positive results even when 
the interval between the injections of antigen 
and of serum, was only one and a half mmutes 
Nevertheless these authors do not consider 
that these findings negate the theory of a 
cellular site of the anaphylactic reaction as 
might be assumed from the surprisingly short 
time needed for the specific response 

Swineford^*"' produced reversed passive ana 
ph) laxis in guinea pigs and rabbits by means 
of intra abdominal and intravenous mjections 
of pneumococcal polysaccharides followed at 
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varying mtervals by the intravenous injection 
of specific antipneumococcal rabbit serum On 
this basis as well as the clinical evidence he 
suggests that anaphylactic reactions follow ng 
admmistration of immune serum in human 
patients with pneumonia may be due to the 
same phenomenon — the antigen being supplied 
by the mfecting organism in vivo and the 
anaphylactic antibody by the injected serum 
\oss’“ employed the principle of mverse 
passive anaphylaxis to achieve deliberate local 
manifestations of serum sickness with the 
object of preventing general serum sickness 
He injected I to 10 cc of convalescent serum 
from a case of serum sickness intravenously in 
children at various intervals after the thera 
peutic administration of diphtheria antitoxin 
When this was done within the first three da>s 
after the antitoxin was given a wheal and 
erythema appeared at the site of the antitoxin 
injection when it was done after the fourth 
day the rash was generalized and when injec 
tion of the convalescent serum was delayed 
until the eighth or ninth day (i e the very end 
of the incubation period of serum sickness) the 
symptoms approached shocklike intensity 
Spontaneous serum sickness was prevented m 
these children by this procedure (see p 354) 
When normal children were injected with 
horse serum intracutaneously and then about 
eight hours later received convalescent serum 
injected intravenously, they showed clear cut 
reactioru at the site of the first injection 
Extremely high dilutions (1 100 000) of the 
horse serum gave reactions that w ere almost as 
strong as those to the undiluted serum This 
method affords an opportunity for demonstrat 
mg the presence of anaphylactic antibodies 
Karelitz and Glong*®* generally confirmed 
Voss work but also demonstrated species 
specificity m that serums from other animals 
did not react with serum sickness convalescent 
serum specific for horse serum The antibod 
les were thermostabile and their presence 
could also be shown by the Prausnitz Kueslner 
method by either the usual or the reverse 
technics Szirmai s’*“ experimental work like 
wtise corroborated the findings of Voss 
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For an extensive cntical review of the 
literature on anaphylaxis, the reader is referred 
to Dragstedt.*” 

B. EXPERIilEXTAL BASIS OF SPECIFIC 

HITOSEXSITIZATIOX (DESEXSI- 
TIZ.\TIOX) 

As is V. ell known, the term hyposensitization 
{desensUizalioii) designates the procedures in 
which the organism is given small quantities of 
antigen in repeated and increasing doses, with 
the result that the blood then contains an 
excess of free circulating antibodies. This 
concept is based on the results of the following 
experiments. ^^Tien allergiaed animals are 
treated with mcreasmg amounts of antigen 
injected at inten.'als of several days, subsequent 
administration of a usually lethal dose uill be 
tolerated without manifest sAmptoms, although 
the lungs (in the perfusion esXperiment) and 
the uterus (in the Schulta-Dale e-xpenment) are 
stiU anaphylactic — in other words, have a high 
antibodi content At the same tune, it is al- 
wa\*s possible to perform passiv e transfer w uh 
blood serum from the hyposensitized animals. 
It is commonly accepted, therefore, that the 
refractoriness of hyposensitized animaU may be 
explained on the basis of an excess of /ree cir- 
culating aiitibiidies. These conditions are sum- 
marized in the third line of Table 14 (p. 93). 

So long as (here is an excess of free antibodies 
in the blood, the individual does not give mani- 
fest responses to renewed administration of 
antigen; this ma> be explained on the grounds 
that the antigen is so completely neutralized 
in the blood that it cannot enter into an anti- 
gen-antibody reaction with the sessile anti- 
bodies in the tissues. This working hypo- 
ihesb (WeiP®") sen'cs to explain how, at a time 
of complete clinical insensitiveness, there can be 
positive skin reactions to local (eg., intrader- 
mal) adminbtration of the allergen, and, above 
all, the fact that shortly after the administra- 
tion of the antigen is slopped, the organism 
again appears clinicalh- to be strongly hj-per- 
sensitive. The reason is that in the absence of 
further antigen administration, production of 
excess circulating antibodies ceases, so that 
antigen later a dmin istered will react directly 
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with the cellular antibodies, thus causing 
allergic manifestations. 

A considerable mass of evidence contradict- 
ing thb hv-pothesis of the mechanism of hv-po- 
sensitization in animal anaphylaxis (but not 
the Arthus phenomenon) and in human aller- 
gies has accumulated in recent years, and is 
summarized by Sammis’'^ and Bronfenbren- 
ner Thus, Morris show ed that adminis- 
tration of additional antibody to passively sen- 
sitized guinea pigs did not increase refractori- 
ness to anaphylaxis, but actually enhanced the 
sensitivity Hence he concluded that an 
excess of circulating antibody is not responsible 
for a state of antianaphv laxis. Moreover, the 
refractorj' state in hv-posensitizatron mav- be 
reached long before any mcrease in circulating 
antibodies could possibly be attained The 
alternative concept that hv-posensitization is 
established bj saturation or neutralization of 
the cellular or sessile antibody is discarded by 
Bronfenbrenner on the grounds that in animab 
possessuig an excess of circulating antibody, 
such a state would be impossible or difficult to 
attain Likew ise. a determination of antibodj 
content of the serum of sensitized, as well as 
desensitized, guinea pigs indicates that the loss 
of reactivity in the latter cannot be adequatelj 
accounted for on the basis of depletion of anti- 
body Moreover, the resensitization of de- 
sensitized animals revealed that they could 
tolerate many tunes the amount of antigen as 
compared with passively sensitized animals 
•A further argument is found in Che fact that 
when animals simultaneously sensitued to two 
or more antigens are given a ‘‘desensitizing*’ 
injection of one of them, they become more or 
less refractor}’ to all other antigens at the same 
time. Morris concludes that antianaphylaxis 
is the result of secondarv' non-specific changes, 
the true nature of which b not definitely estab- 
lished. 

Bronfenbrenner*” holds that anaphylaxis 
results from the activation of serum tn.-ptase 
through the physico-chemical changes initiated 
by the antigen-antibody union Antiana- 
phylaxis, then, IS mediated by an antitnpt/c 
effect of the products of the digestive activity 
of the tr\pta«e Thb was confirmed in part 
by Burden.*” The antilrvptic effect b identi- 
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fied ^\ith the polj’peptides, but other sub 
stances, such as serum albumin, unsaturated 
fatt> acids, and heparin have a similar action 
Non specific “anaphj lactoid” agents owe their 
antianaphj lactic effects to a similar mechan 
ism in elevating the antiti^Titic titer This 
concept IS shown diagrammaticallj in Fig 22 

There is suggestn e e\ idence that the blocL 
mg or thermostabile antibodj (p 142) ma> be 
responsible for hj’posensitiaation m human 
beings 

Correctl} evaluating the mechanism (tern 
porarj clinical msensitneness, without cure), 
Cooke and also Levine and Coca are opposed 
to the designation "desensitization ” Thej 
prefer the term hyposeusitization, m recognition 
of the fact that this method has not solved the 


that in the course of hj’posensitization treat 
ment there are certain phases durmg which — 
temporarily at least — the antibodies are totalh 
neutralized This is show n by the lack of reac 
tion of the isolated uterus and lung® Such 
phases ate observed when a large deposit of 
antigen is being graduallj absorbed bj the 
oiganism Further investigative studies will 
be necessar> to determine just which hjposen 
situation methods can lead to permanent de- 
alleiguation 

If the antigen is not known or is an endo 
genous allergen, heterospectfic hyposensitization 
maj be attempted This is based on s> sterna 
tic administration of minute, sIowl> increasing 
doses of hetero allergens such as tuberculm, 
peptone, and similar substances, producing a 
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fundamental problem— namely, prevention of 
further antibody production upon which the 
continuance of the allergic state depends Un 
dAi omdilinrui^ however., hyposensitu 

mg measures may lead to deallergization (see 
below), as demonstrated b> Dale*” in animal 
experiments and confirmed m clinical practice 
Sherman and StulP” achieved lasting insensi 
tiveness in hay fever patients by means of ver> 
long courses of hyposensitization measures, 
creatmg a permanently raised threshold of tol 
erance to the antigen But, in principle, the 
clinical results achieved with h>posensitization 
therapy still depend on regular administration 
of the antigen 

Our own mvestigations have convinced us 

andSTin.1 A J Allergy 10 445 19» 
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marked increase in the specific antibodies m the 
blood The supposed antigen is thus pre 
vented from entermg into a reaction with the 
cellular antibodies which, m turn, prevents the 
occurrence of allergic manifestations The ex 
perimental basis of this concept has been dis 
cussed m detail m the section on hetero al 
lergy (p 24) 

C EXPERIMENTAL BASIS OF 
DEALLERGIZ ATION 

The term deallerguation, introduced bj the 
senior author,*’® designates all the therapeu 
tic measures b> which antibodies actively 
produced by the organism are counteracted 
throng the appropriate administration of 
W Ubbach E j Invent Dermal 3 493 1940 
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antigen; the antibodies are thus neutralized or 
otherwise rendered incapable of reacting. 
This results first in the consumption of the 
tissue antibodies and later in the arrest of pro- 
duction of specific antibodies. In this manner, 
the entire organism — or the principal shock 
tissues — are rendered insensitive, permanently 
or for a certain length of tune. Accordingly, 
we may differentiate between a total and a par- 
tial, and between a permanent and a temporaiy 
deallergization. The three following com- 
binations mav’ result, and can be demonstrated 
by animal experiments: (1) the parlial-tem- 
porarj-, (2) the total temporary', (3) the total- 
permanent state of deallergization 

It must be especially emphasized that deal- 
lergization methods, at least at present, can be 


— that is, when the dose brings on a severe 
anaphylactic shock that, however, does not 
cause immediate death, but is followed either 
by death after one to two hours, or by ultimate 
survival of the animal after the most severe 
and long-lastmg manifestations. As demon- 
strated (t’rbach**®) by the lung perfusion ex- 
periment, as well as by the Schultz-Dale test, 
the organs of an animal thus exposed to long- 
lasting shock become deallergized for the dura- 
tion of its life — in other words, no antigen-anti- 
body reaction occurs. If, on the other hand, 
the reinjection brings on acute, lethal anaphy- 
lactic shock, the lungs and uterus of the animal 
are found to be still highly sensitive. 

The results of these two experiments conform 
perfectly with the theoretic e.tpectations. For, 


Tvble 14 — Summary iUthanisms rf Anii-all<rgtc Methods {Vrbach^) 
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applied only with nonliving antigenic material. 
In animal experiments, specific deallergization 
can be achieved (I) by massive doses of specific 
antigen, causing sev ere macroshocks, (2) by in- 
jections of specific antigen, causing slight 
macroshocks, with a svinplom-free state on 
subsequent massive doses of antigen, and (3) 
by means of specific skeptophylactic methods 
acting through microsho^s, (a) intravenously 
or (ft) orally {see Table 14). 

1. DF_ \TTT-R r.T7ATTf>N- B\ iLvSSIVX DOSES OF 

Specific Axticexs Causing Severe 
^L\CRos^ocKS 

Deallergization by means of overloading 
with antigens succe^ only when the proper 
dose of antigen has been chosen for reinjection 


in the case of lethal shock, there is insufficient 
time for the tissue antibodies to be neutralized 
by the administered antigen, while, in case 
of survival, the slow neutralization brings about 
total and permanent specific insensitiv eness of 
the lungs and uterus. 

2. DE.UiERGiz.\noN B\ Injections of Spe- 
cific Antigen Le-vding to Slight 
Mackoshocks 

In the course of anti-allergic treatment 
(Besredka”^), it is possible, either accidentally 
or intentionally, that the first or one of the 
later injections may cause clinical anaphylactic 
manifestations, even though slight. In such 

TSeone de l‘*aapfcylaile. Pans.Ili$soa, 19;;. 
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a case the animal will be completely refractoiy 
to a reinjection with a multiple of the lethal 
dose — provided the reinjection is not given 
until after four hours have elapesd The basic 
mechanism here IS different however from that 
which results in protection from skeptophylac 
tic injections For reinjection with a lethal 
dose (after four hours) m animats that have 
survived such slight macroshocks shows these 
animals to be totally deallergized — i e no anti 
bodies can be found in the lungs or uterus nor 
can the hjpersensitneness be transferred In 
gumea pigs treated skeptophj tactically by 
intravenous injection on the other hand the 
uterus contains abundant antibodies (positive 
Schultz Dale test) and the hypersensitiveness 
can be transferred passivel> by way of the 
blood serum Moreover prior to this remjec 
tion there is only a partial deatlergization of 
the lungs as shown by the results of the lung 
perfusion test 

The mechanism of deallergization by means 
of antigen injections eliciting distinct although 
slight anaphylactic manifestations m contrast 
to the classic skeptophylactic methods may be 
explained by the following hypothesis 

Recovery from even a mild macroshock 
brings about a temporary satntion of the anti 
bodies of the primary shock tissues (e g in the 
lungs) In addition as will be described be 
low this prepares for an alteration in all anti 
body containing tissues so that the further 
administration of antigen results at least for a 
certain time in a state of total deallergization 
This ma) be demonstrated by the absence of 
antibodies in the blood serum by the absence 
of the specific uterine reaction in the SchuIU 
Dale experiment and by the negative outcome 
of the lung perfusion experiment 

3 Deallergization bv SPECinc Skepto 
PHYLACTic Methods Acting through 
Mickoshocks 

As IS well known the skeptophylactic 
method according to Besredka”^ (see above) 
achieves clinical msensitiveness (so called anti 
anaphylaxis) by means of intravenous mtra 
spinal intrapentoneal subcutaneous rectal or 
oral administration of antigens It is impor 
tant to note that the manner in which the anti 
gen IS administered (whether parenterally or 


orally) determines the mode and duration of 
the protecbon 

a) SKEPTOPHYLACTIC DEALLERGIZATIOV BY THE 
PARENTERAL ROUTE 

Proof that the parenteral skeptophylactic 
methods give rise to a deallergization although 
only partial and temporary rather than to a 
condition of temporary hyposensitization is to 
be found in the following animal experiments 

When an animal previously treated by skep 
tophylactic methods is again allergized this 
time passively by means of specific antiserum 
It has been shown bj W eil and Coca”® that the 
same quantity of antiserum must be used as 
would have been necessary to render an unpre 
pared gumea pig anaphj lactic 

There is further proof of deallergization 
rather than of hyposensitization in guinea pigs 
so prepared and clinically refractory to ana 
phylactic shock We®” found that in the 
course of the lung perfusion experiment the 
lungs of these animals did not react in any w ay 
(Fics 23 24) Nevertheless we may speak 
only of a partial deallergization in the case of 
animals thus prepared for their uteri still mam 
fested a clear cut specific antigen sensitiveness 
and the hypersensitiveness could be passively 
transferred by the blood serum 

W e should like to explain this striking occur 
rence m the following manner The principal 
shock organ of the gumea pig — i e the bron 
chiolesand the lungs— jwssesses a greater avid 
ity for the antigen than does the uterus pro 
vided the antigen is administered intrav enouslj 
m less than shocking doses It is in the lungs 
therefore that the first antigen antibody reac 
tion takes place this is followed by antibody 
satiation as demonstrated by the negativ e out 
come of the lung perfusion experiment Under 
certam conditions (see below) this partial and 
temporary deallergization can be converted 
into a state of total and permanent dealler 
gization 

Hie deallergization of shock tissues by skep 
tophylactic measures can be demonstrated not 
only f« ino but also i« itlro If we add to a 
uterme horn of an egg white-sensitized guinea 
p^al 10 000 dilution of egg white there will 
be an immediate reaction under the Schultz 

• 'We I. R and Coca A Ztschr f immim [aetsfo sch u exp: 
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Dak; technic. Using the other uterine horn, strated by Besredka, that a period of about two 
but adding the egg white in a ver}' dilute form, daj'S is necessarj' to achie\e skeptophylactic 
e.g., 1 : 1,000,000, and slowly increasing the con- deallergization of the guinea pig by means of 
centration to 1 : 200, there will be no anaphylac- oral administration of the antigen Further- 
tic reaction of the smooth muscle at all, show- more, we noted the interesting result that ani- 
ing that complete antibody satiation has taken mals protected in this manner must be con- 
place (Fig. 25). sidered completely deallergized — as evidenced 
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Fro. 23 Positi>e result maxnnalfj expanded lung Fic 24 \egaftve result no response ol iung ot 
of guinea pig allergized to horse serum after artaphi lac allergued guinea pig deallergized b\ skeptoph) lactic 
tic shock due to introduction of speafic antigen method 



Fic. 25 De.«j.£Rciz»t»on bi SkEPTOPin lactic Method 
In Schultz-Dale test, uterine horn of guinea pig allergized to egg white will not react to concentration of I 200, 
proAided this is reached gradual!) Control bom reacted readilj to 1:10,000 dilution 


ilTien deallergized in this manner, the uterus 
''til preserve its specific insensitiveness for the 
duration of its viability 

SKEPTOrml-ACTIC df_allercization dv 
THE OR.\L ROUTF 

Tn numerous e.cperiments with a great vari- 
et y of antigens, w e have shown, as first demon- 


by the absence of reactions not only in their 
principal shock organ (the lung) but also in the 
uterus, and by the failure of passive transfer. 

In this corjnection, it is interesting to note 
how the organism protects itself against aller- 
gization by ingested protein. Feeding of a new 
food, for example soy bean protein, to an infant 
is followed by the appearance of antibodies, as 
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demonstrated by a positive mtracutaneous test 
(Hill399) Ho^\e\er, if the food is given con 
tinuously to the child, allergic manifestations 
will only very occasionally be induced by this 
protein The explanation may be found in the 
experiments of Hartley \\ hen guinea pigs 
were fed crystalline egg albumin the antibody 
titer of the serum reached a maximum in from 
three to five weeks, remained at this level one 
or two months, and then slowly decreased until 
It became negative This approach is, there 
fore, a deallergization by the oral route, and 
may ser\ e to elucidate the mechanism in the 
corresponding situation m human beings 

We offer the following w orking hypothesis to 
expUvw tkeptopUylacUc prepatation by 
either route succeeds m rendering tissue anti 
bodies incapable of reacting at least in the 
principal shock organs The appropriate ad 
ministration of small quantities of antigen 
elicits so called microshocks— i e , antigen 
antibody reactions — that, although clinically 
not perceptible, do suffice temporarily to bind 
the tissue antibodies Newly formed anti 
bodies are then, in turn, satiated by antigen 
either repeatedly administered at short inter 
vals by the parenteral route, or slo\vl> absorbed 
from the gastro intestinal tract when the oral 
route IS used However, we should not like to 
consider this glutting as a merely quantitative 
chemical process, we are of the opinion rather 
that the microshock goes so far as to cause an 
alteration in the reactnity of the antibody- 
forming organs In other words the micro 
shock IS followed not only by loss of antibodies 
owing to satiation, but also by an arrest of anti 
bodj production, thus transforming an allergic 
organism mto one having a normal sensi 
tiveness 

It is very interesting to note that skepto 
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pbylactic mtravenous injections, performed at 
short mtervals bring about a state of dealier 
gization that is onl> partial — i e is limited to 
the pnncipat shock organ On the contrary, 
administration by mouth with slow satiation 
by antigens, brings about a state of total de 
al'lergizatjon In both cases, paren teral or oral 
deallergization is at first only temporary 
However, the peroral method when systemati 
tally followed for a period of from one to two 
weeks leads to a state of permanent deal 
lefgization 

The investigations of Dale*®* and Brack, as 
well as our own studies permit the conclusion 
that deallergization can be achieved not only 
specifically but also lieterospecificallj We 
consider as hetero antigens, first, group specific 
antigens and, second, substances of known 
antigenic character As m specific deallergua 
tion the measures employed in heterospecific 
deallergization consist of massive doses of the 
antigen, of injections eliciting mild macro 
shocks, and of skeptophj lactic preparatorj ad 
ministration of antigen (intravenouslj or by 
mouth) 

As an example of the group specific antigens, 
timothy pollen extract is often used in the 
treatment of allergy due to other grass pollens 
Similarly we succeeded in treating guinea pigs 
allergic to horse serum with appropriate doses 
of pig serum — emplo>ing both the technic of 
massive doses and skeptophylactic admmistra 
tion — with the result that the animals were 
able to tolerate otherwise lethal doses of horse 
serum The same result was obtained in 
guinea p^ that were hypersensitive to pollen 
by treatment with pollen from closely related 
and even from botanically unrelated plants 
Substances of known heterospecific antigenic 
ity are exemplified by peptones tuberculin, 
etc , the anti allergic effects of w hich hav e long 
been recognized 
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Chapter VII 

PATHOLOGY OF TISSUES AND BLOOD IN ALLERGY 


I N THIS chapter we shall consider only the 
principal pathologic changes in the tissues 
characteristic of allerg}-, without descnbing the 
macro- and microscopic findings in the various 
allergic diseases, w hich w ill be found elsew here 
under the appropriate headings. 

A. PATHOLOGIC ANATOMY 
Let us consider first the allergj- of infection 
As is weJi inown, the allergic tissue reactjon 
depends on the existing state of immunity of 
the infected organism — granting the same 
number and virulence of the bacteria. Three 
general t)-pes can be recognized: (1) when im- 
munity is lacking, the incubation period is 
longer but the disease rapidlj- leads to death , 
(2) in the case of moderate immunity, reinfec- 
tion soon brings on an apparently severe and 
extensive disease of the organ, though with a 
tendency to healing; (3) when immunity is 
strong, the disease germs are rapidly eliminated 
before they have an opportunity to gam a foot- 
hold, but repeated contact with the mfectious 
agents leads to reactions that are to be regarded 
as the expression of an alteration in the tissues. 

In the course of fais studies on tuberculosis, 
Lew andow sky**'* was able to offer experimental 
proof that when the tubercle bacilli multiplied 
without restraint, there followed an acute and 
so-called nonspecific inflammation in the tissue, 
while, on the other hand, a tuberculoid struc- 
ture appeared when the bacilli were being 
gradually destroyed by the organism’s biologic 
defense mechanism. Similar conditions are 
found m S}-philis, deep tnchophj tosis, blasto- 
mycosis, sporotrichosis, etc. (J. Jadassohn, 
Ramel). 

We must differentiate between two tj-pes of 
tissue response in infectious allerg}*: the tuber- 
culoidand thegranulomatousslructures The 
Itibcrciiloid slnicltire is the organism’s reactive 
reply to certain chronically actixe infectious 
agents, whereas the gratiuloma-like foct repre- 
sent the immune-biologic response of the tissue 
to certain bacteria, such as streptococci and 
pneumococci, as w ell as to foreign protein. An 
illustration is Bieling's*^’* experiment with 


horses that had received subcutaneous injec- 
tions of strepto-, pneumo-, or meningococci for 
the purpose of producing immune serums. 
When these horses subsequently recei\ ed intra- 
xenous injections of the bacteria, inflammation 
of the joints and thrombotic endocarditis ap- 
peared. Klmge^"- was able to produce a simi- 
lar endocarditis as well as a myocarditis b}' 
repeated mjections of protein into the joints 
In the same way Roulet succeeded in producing 
granuloma-like lesions in the pleura of aller- 
gized animals 

According to Klinge, the so-called Aschoff 
bodies, the granulomata pathognomonic for 
rheumatic infection, represent only a later stage 
in the process of infectious allergy . This stage 
IS preceded, he claims, by an early fibrinoid in- 
filtration that IS characterized microscopically 
by fibrinoid homogenization of the collagenous 
connective tissue (see further details under his- 
topathology below, and under rheumatic and 
rheumatoid joint di«eases in Part Three) 

\\ e shall now consider the morphologic form 
of allergic or. as Roessle* has called it, hyper- 
ergic mriammatioH This term is intended to 
designate an inflammatory process produced by 
an antigen m an allergized organism. Since 
hyperergic inflammation can be caused specifi- 
cally (allergically) and nonspecifically (pather- 
gically), we suggest differentiating between 
the two b\ calling them allergic-hyperergic and 
palhergic-hyperergic inflammations e should 
like to stress the point here that not e\ery hy- 
perergic tissue reaction need necessarily be of 
an inflammatory nature: as proof of this there 
are the allergic reactions of isolated surxiving 
organs that serve as the basis for the Schultz- 
Dale experiment. 

In general, the morphologic pictures pro- 
duced x-aiy, depending on whether an antigen 
affects a normal (normergic) organism, or one 
that is in an altered state of reactivity as the 
result of a previous effect of the same antigen 
(allergic organism). The .Arthus phenomenon 
represents the classic e.xaraple and also the 
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highest degree of locil allergic hjperergic in 
flammation These processes can best be 
demonstrated m serum allergic frogs (Froeh 
lich) The specific antigen is applied to the 
mesentery of the small intestine under the 
microscope one can then see — in contrast to the 
picture presented in control experiments with 
normergic frogs — the de\ elopment of an unusu 
all> rapid se\ere inflammatorj process (Fig 
26) These responses are apparently all con 
cerned with the blockade of the foreign sub 
stance the local circulation comes to an mstant 
halt as a result of arteriolar contraction fol 


fact that homogenization of the collagenous t s 
sue begins at the immediate site of the n 
jection 

This fibrinoid homogenization of the connec 
tive tissue was subsequently regarded b} 
Klinge Roessle and the r schools as the pa 
thognomonic sign of allergic inflammation 
But Aschoff Graff and others emphaticallv 
disagree \vith this \iewpoint They point out 
that the emplojment of weak doses on alier 
gized animals leads to a rapid and severe local 
response but not to a fibrinoid reaction of the 
connects e tissue On the other hand itispos 
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low ed by formation of a zone of capillaries free 
from erythroc} tes (serous stasis) as well as of a 
zone of edema and leucocyte migration Sum 
lar observations were made on the arterioles 
capillaries and \enules of the rabbits ear bv 
Abell and Schenck 

This allergic hyperergic inflammation may 
be regarded as the first expression of local hj 
persensitiveness According to Gerlach quite 
similar manifestations m the course and mten 
sity of the inflammatory process— although far 
more pronounced— are present in the Arthus 
phenomenon He also called attention to the 
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s ble to evoke a fibrinoid homogenization with 
the first injection of a protein containing sub 
stance — at a time when allergization could not 
have occurred Schmidtmann Werner Sieg 
mund and others have shown that homo 
genization of the collagenous fibers can be 
brought about by all manner of injury whether 
of physical chemical or infectious toxic 
nature 

In conclusion we should like to say there 
fore that it is by no means permissible to as 
sume the presence of an allergic hyperergic in 
flammation solely on the basis of a fibrinoid 
homogenization 
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B. HISTOPATHOLOGV 

Berger and Lang^*^ studied alfergic reactions 
elicited both activeh* and passively at the 
height of wheal formation and again sex^en 
hours later. The histologic pictures were sub- 
stantially the same, regardless of the method of 
production. Likewise, there is a definite con- 
formity with the milder degrees of local ana- 
phj-ia.cis. This constitutes the histologic en- 
dence of the basic identity of anaphj laxis and 
allerg}'. 

The histopathologj' of the allergic reaction is 
characterized principally by (1) rapid and 
violent onset, (2) c apillar^' dilatat ion, stasis of 
the'btood. c olum n, _and edema, (3) inbltiation 
oi leucocyt^and (•}) mark ed c pn reptmtmn of 
eosino ^ile cells. 

At the height of the n heal formation, Berger 
and Lang found marked edema of the connec- 
ti\e tissue, as well as homogenization of the 
collagenous bundles, hyperemia, chemotXYis. 
marked migration of the leucocytes, and forma- 
tion of leucocytic sheets around the vessels, 
with excessive predomuiance of eosinophils' 
They also found that seven hours later, when 
the macroscopic changes had almost disap- 
peared, the microscopic manifestations were 
still quite pronounced 

Kline, Cohen, and Rudolph''^ studied the 
skin reactions they had elicited in hyperscnsi- 
ti\e individuals and in control subjects by in- 
jections of pollen and dust or by exposure to 
cold and heat. It was seen that m allergic 
indinduals these e.xposures evoked the prompt 
sppesrsnoccn* Sir of tkectitisand 

subcutis. E-xamination during the first ten 
minutes and then again after three hours 
showed that these changes were leiy similar to 
those seen in ordinar].’ inflammations, although 
less intense. On the other hand, it was seen 
that during a period of from fifteen to ihirty- 
fii e minutes following the injections or e.xpo- 
sures, 25 to 50 per cent of the leucocj-tes were 
eosinophilic. 

In the production of e.xperimental dermatitis 
by means of 2,4-dinitrochlorbenzene, Mom, 
Xoussiton, and Leon*'’* found that the histo- 


logic pictures and the sequence of the changes 
were identical, whether specific sensitization 
existed or not. This accords w ith the observa- 
tion that toxic and allergic contact dermati- 
tides are by and large morphologically indistin- 
guishable, and may perhaps be explained by 
the fact that the skin is limited in the variety 
of wax's m which it can respond to inflamma- 
tion. As might be expected, it w as found that 
subjects ttath an allergic predisposition showed 
an e.xaggefation and acceleration of the reac- 
tion, although the response was otherwise 
simtiar 

C EOSIXOPHILIA IS TISSUE 
AXD BLOOD 
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The presence of blood eosinophilia is con- 
sidered to be a characteristic sign of the aller- 
gic diseases. But the symptom of blood as 
xxell as tissue eosinophilia is found not only in 
allergic diseases but also in numerous other 
conditions, such as parasitic infestations, espe- 
cially trichinosis and hookworm, leucemia and 
’l/^olher blood tlyscrasias, Ixmphoblastoraatosis, 
scarlatina m the acute stage, in postinfectious 
and post toxic conditions, m certam acute dis- 
eases of the muscles, and sometimes ex-en as a 
family characteristic. It is occasionally seen 
m malignancies, especially with metastatic in- 
xolxement of the Iixer, s>'philis, pleural effu- 
sions. benzene poisoning, and eosinophilic 
granuloma of bone, and also following digitalis 
therapy and the ingestion or injection of liver. 
In a rexnew of 418 cases with a blood eosino- 
phifia of 6 per cent or more, Stickney and 
Heck*®^ found respiratorx’ allergx- to be the 
commonest single cause, followed in order of 
frequencx b\ xTinous dermatoses, acute and 
chronic infections, including acute appendi- 
citis, chrome ulceratixe colitis, chronic chole- 
cxstitis. and infectious arthritis, malignancies, 
diseases of the reticulo-endothelial system, and 
portal cirrhosis or other conditions with Iixer 
damage. A xen.' high degree of eosinophilia 
(20 per cent or oxer) is rarely caused by the 
usual tx-pes of allergx’ (except in drug allergies, 
particularly arsphenamine dermatitis, xvhere 
we haxe seen eosinophil counts up to 75 per 
cent), and it is well to consider the possibility 
under these circumstances of blood tlyscrasias. 
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periarteritis nodosa, and transient pulmonary- 
infiltration It IS not permissible, therefore, to 
consider blood or tissue eosmophilia per se as 
conclusive evidence of the existence of an 
al!erg> 

Accurate determination of the number of 
circulating eosinophils may be enhanced by 
employing a specially prepared white cell dilut 
mg fluid, by means of which the eosinophils 
may be counted directly in the counting cham 
ber without resorting to stained films (Ran- 
dolphs®^) This diluent consists of 0 25 per 
cent phloxine and 0 23 per cent methylene blue 
dissolved in equal parts of propylene glycol and 
w ater, and must be freshly' prepared from stock 
solutions about every four hours 

According to \ikolaefr and Goldberg, the 
leucocyte formula of an allergized animal 
changes in the direction of an increase in the 
number of monocytes and eosinophils During 
an anaphylactic shock, how ev er, there is a high 
monocyte count and a decrease in the number 
of eosinophils, after the shock is over, there is 
a decrease in the number of monocytes and an 
increase in eosinophils During acute allergic 
attacks in human beings also, it has frequently 
been observed that an existing hypereosino 
philia of the blood is replaced by a state of 
aneosmophiha (Pmess, Uffenheimer, Becker, 
Deamer), simultaneously, there is an increase 
of the eosinophile cells m the sternal bone mar 
row (Debre, Lanny, and Bernard), as well as in 
the products of allergic reactions (e g , sputum 
in asthma, nasal secretion in allergic rhinitis, 
mucous shreds in allergic colitis) WTien the 
allergic attack has passed, the eosinophils m 
*^he blood relatively soon begin to increase 
a,gain Randolph and Rawling^®* found simi- 
lar changes m the leucocyte response to the 
trial ingestion of a single small dose of sulfon 
amide in three asthmatics known to be sensi 
tive to the drug Dalton and Selye report a 
similar decrease and subsequent increase m 
blood eosmophilia during the "alarm reaction” 
in rats and rabbits The alarm reaction is the 
response to a variety of damaging stimuli not, 
of course, of allergic nature W Jadassohn 
has shown that primary urticanogenic stimub 
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(e g , strokmg of the skm intracutaneous injec 
tions of morphine, codeine, histamine, etc ) 
elicit, m nonallergic indiv iduals, urticarial reac 
tions that contain eosinophile cells in about the 
same proportion as seen in wheals elicited m 
hypersensitive individuals by the action of 
allergens Ishihara states that blood eosino 
philia IS produced by injections of heterologous 
antigen m sensitized guinea pigs, even when 
anaphylactic reactions are not evoked In 
this connection it might be interesting to note 
Gnebel’s comments on the meteorologic and 
seasonal fluctuations in the blood eosmophilia 

In view of all these facts, the most that can 
be said IS that blood eosmophilia must be re 
garded as the result either of a nonspecific stim 
ulation or of a specific allergic reaction 

With regard to ttssiie eosinophiha, however, 
the ev idence seems more strongly to indicate a 
preceding allergic reaction This view is sup 
ported mainly fay the appearance of eosmophile 
cells m the secretions from the conjunctiva, 
nose, bronchi, colon, or vagina, or in the urine 
Numerous authors (Cooke,”® Hansel’** and 
others) are of the opinion that these eosino 
phile cells appearing in secretions or excretions 
are of histiogenic nature, and do not ongmate 
in theblood TheinvestigationsofSalarisand 
Guarnen also suggest the local origin of eosino* 
phils These authors found that the increase 
of eosinophils is more pronounced m the b'ood 
taken from an arm on which cutaneous tests 
have been performed 

Burkhart and Jlontgomery”' showed that 
patients with a high percentage of eosinophils 
in the blood are more apt to have a local tissue 
eosmophilia after an injection of foreign pro 
tein than are those with a normal or low per- 
centage This was especially true m cases of 
neurodermatitis and dermatitis herpetiformis 
The bmuclear usually predominated over the 
mononuclear eosinophils in the tissue mfil 
trates 

Exceptional conditions w ith regard to tissue 
eosmophilia are to be found m periarteritis 
nodosa, as well as in the disease picture de 
senbed by Harkavy, of eosinophilic pleural and 
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peritoneal exudates in connection with asthma. 
These conditions will be discussed in the rele- 
\ant chapters (pp. 832, 588). 

In conclusion it may be said that blood and 
tissue eosinophiiia frequently accompany aller- 
gic diseases — without, honever, permitting us 
to assume that a high eosinophil blood count 
pro^es the existence of a state of hypersensi- 
tiveness, or that its relative height reflects the 
sex erity of an allergic reaction. Furthermore, 
according to the present consensus, the eosino- 
phiiia itself is less important than fluctuations 
in the eosinophil curx’e. It is recommended, 
therefore, that such blood eTarainations be sys- 
tematically continued for some time. Rom- 
berg as x\ell as Hajos is of the opinion that the 
absence of eosinophile cells durmg immuniza- 
tion therapy is to be regarded as an unfaxor* 
able sign, since it points to a diminished reac- 
tivity on the part of the organism. Although 
no conclusix'e proof is available, it is non gen- 
erally believed that the eosinophile cells par- 
ticipate in the defense processes of the human 
body, especially in conditions of h>'pcrsensj- 
tiveness. 

D. CLINICAL PATHOLOGY 

It is noteworthy that remarkably few 
changes in the blood are to be found even m 
sex-ere allergic manifestations. This does not 
apply, of course, to acute anaphylactic shock, 
in xvhkh typical alterations appear (p. 87). 

The number and color of the red corpuscles 
are rarely altered. Concentration of (he blood 
has been obserx-ed in allergic attacks and in 
artificially induced hay fex’er (Bray; Black and 
Kemp). This is probablx' explained by the 
transudation of the serum into the tissues. 
Mayer and Fleischer found an inconstant in- 
crease in blood osmotic pressure in anaphylac- 
tic rabbits. There is a difference of opinion as 
to whether the blood coagulation time is short- 
ened or prolonged. Opinions also differ as to 
the behavior of the sedimentation rate. At any 
rate, the present xxriters are in agreement with 
a number of other authors (Schulhof; Elhs; 
M’estcott and Spain) in believing that sedi- 
mentation is retarded in allergic diseases, pro- 
xided they are not complicated by infection. 


As Widal and his co-workers”- hax-e shown, 
aceqnate contact xvith a specific allergen will 
cause the allergic organism to respond with the 
dex-elopment of a x’erj' definite blood picture 
knoxxn as the hemoclastic crisis. This is char- 
acterized by a decrease m the leucocyte count, 
relatix'e Ijunphccj-tosis, a decrease in the pro- 
tein colloids, an increase in blood coagulability, 
loxx'ered blood pressure, and sometimes a rise in 
temperature, and albuminuria. The most 
favorable moment for this examination is from 
twenty to thirty minutes after the administra- 
tion of the allergen , after an hour or so, condi- 
tions become normal again. On the basis of 
extensixe inxestigations, the present opinion 
is that the hemoclastic crisis represents a symp- 
tom in coordination xx ith the clinical manifesta- 
tions These changes result from a disturbance 
in the colloidal equihfanum, following the neu- 
tralization of antibodies in the blood by the 
administered allergen. Other authors are of 
the opmion that a positix-e outcome of this test 
merely indicates an intense irritation of the 
autonomic nerx’ous system, or that it is espe- 
cially prone to irritation, generally or specifi- 
cally, by a gix'en irritant. 

A similar principle is the basis of the 
pentc index \’aughan,-^ who developed this 
method, defined the inde.x as representing the 
relationship beixveen the fasting leucocyte 
count and that after digestion. According to 
this test, allergic hy'persensitiveness to a food is 
considered to exist if its ingestion is followed 
by a significant fall (2,000 cells) in the total 
leucocyte count. (For further details, see 
p. 194 ) 

According to Joltram, the modification of the 
leucocytic formula in allergic reactions is char- 
acterized by' a decrease in the number of neu- 
trophils, xx-ith a reJatix-e increase of the mono- 
nuclear cells; in cases of acute infection, on the 
other hand, an increase in the white count is 
marked by a decrease in the number of mono- 
cytes as xveil as of eosinophils. For further 
infocmatioa about the ivfcite ceil and differen- 
tial count of the blood, see the preceding 
section. 

The refractive index of the serum is loxxered 
during allergic reactions in 85 per cent of cases, 
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elevated in 10 per cent and unchanged in the 
remaining 5 per cent (Bray) 

The systolic blood pressure of allergic mdi 
viduals IS often subnormal (90 to 120 mm of 
mercury) During asthmatic attacks the 
blood pressure may be increased occasionally 
however it is decreased 

Triedberger and others have shown m animal 
experiments that the union of antigen and anti 
body in vitro or vi mo results in a disappear 
ance of the complement \ cil and Bucholz 


Schnabel and Paul and Pely have recently 
assumed that a low or absent complement titer 
indicates the presence of an allergic disease and 
that an alteration in the colloidal state of the 
blood may be postulated This in turn is said 
to depend upon some hepatic dysfunction 
Accordmg to Deutsch and Weiss and to our 
own invest gallons it is not possible to demon 
strate a lowered or lacking complement titer 
in the majority of cases — even in allergic dis 
eases presenting ver> severe manifestations 



Chapter VIII 

CHEMISTRY OF ALLERGY 


E i-eev biologic process is accompanied by 
local and, under certain circumstances, by 
t'eneral chemical alterations (e g., changes m 
the pU, in the cation content of the blood and 
tissues, in the water metabolism, etc ). This 
question is not to be confused, honever. with 
the problem as to ivhether chemical or physical 
disturbances of humoral or cellular character 
are capable of evoking the manifestations 
known as anaphylaxis or allergj’. As is weU 
known, Richet established the so-called ana- 
ph^-latovin theor>’, intended to explain the on- 
set of anaphylaxis as the result of a poison 
created by the union of antigen and antibodies 
This assumption proved to be no more tenable 
than the belief that a “poison” that ebcils the 
shock is set free from the precipitate (m the 
course of the antigen-antibody interaction) by 
the influence of the complement {Friedberger, 
Bordet), or than the hypothesis that it is de- 
rixed from protein by proteolytic processes m 
the course of parenteral digestion . 
Vaughan). , , . 

During the past thirty years, the histamine 
theor\* has generally gained dominance, and 
this, in turn, has recently been challenged by 
the acetylcholine hypothesis 


A. THE HISTAMINE AND ACET^'L- 
CHOLINE THEORIES 

Histamine, beta-iminazolylethylamine, is a 

derivative of the amino acid histidine, and is a 
normal constituent of nearly all mammalian 
tissues, including the blood, but m bound, in- 
active form. It is also found m the panular 
leucocytes and particularly in the eosinop i s. 
The nature of the binding of histamme w ith 
ceU constituents is stUl unknown, but 
ablv in the form of peptide bonds with the 
ammo acid chains which constitute t e pro em 
of the cells (Rocha e Silva’”). It can also be 
formed in the intestinal tract by decar ^ a 
tion of histidine through the action o ce ai 
bacteria. Dale and Laidlaw called attention 
- J Fh.™.™! iE.P*r I*'. 
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to the fact that histamme, when injected into 
normal animals, causes the tj-pical symptoms 
and patholog>- of anaphylactic shock: the 
<niinea pig responds with bronchial constric- 
tion, the rabbit with contraction of the pulmo- 
nary arteries, the dog with engorgement of the 
liWr, due to constriction of the hepatic veins. 
In human bemgs injection of histamine pro- 
duces a marked faU in blood pressure, vasodila- 
tation, increased permeability of the peripheral 
capillaries, and an urticarial wheal at the site 
of injection. 

Lewis’’* states that the so-called triple re- 
sponse — occurring after injury’ to the skin by 
phvsical. thermal, or chemical agents— is iden- 
tical with the reaction resulting from intra- 
dermal injection of histamme. This response 
consists of (1) local capillary dilatation at the 
site of mju^^, (2) escape of protein-nch fluid 
through the more permeable capillaries, caus- 
ing a wheal, and (3) reflex dilatation of the 
arterioles, with the appearance of an irregular 

Recent re\ lews evaluating the significance of 
histamme in the mechanism of anaphylactic 
and allergic reactions have been contributed by 
Code'** Rocha e Siha,’« and Dragstedt.’" 
There can be little doubt that histamme is inti- 
maieh connected w ith allergic phenomena, but 
opinions xan' greatly as to whether it is essen- 
tial thereto, and as to how much of the clinical 
picture 13 due directly to it. A quantitatixe 
method for the estimation of histamme m the 
blood (Code’s modification"* of the technic of 
Barsoum and Gaddum) has increased our un- 
derstanding of its role. 

\\ e shall mention only a few of the studio 
that endeavor to prove that the antigen-anti- 
bodv reaction leads to cellular production of 
histamine or of a substance with histamme-hke 
action (H substance of Lewis), and that this 
substance irritates the cells. Battosch and hts 


Lewis T 

LoadoQ ShJw.lWl ^ 

.«Roa.*i: '1 J 

t DucsTtnT. C \ ihid !*• • I 

•■•Cooz.C F J S’- 


Skia »nd Th»ir Responses. 


103 



104 


Allergi 


associates flooded the lungs of sensitized guinea 
pigs w ith antigen and demonstrated the subse 
quent release of a substance possessmg hista 
mme like action Dragstedt and Mead re 
ported that in experiments on dogs, the amount 
of histamine liberated during anaph> lactic 
shock was sufficient to account for the seventy 
of the reaction It has been shown also in itlro 
that when blood cells from sensitized anmials 
come into contact with the antigen histamine 
IS released into the plasma in sufficient quan 
tity to be physiologically active and to play a 
definite role m anaphj lactic shock (Katz and 
Cohn,^^'" RoseandBrowne*’®) Farmer claims 
that sensitized guinea pigs can be nonspecifi 
call> desensitized by injection or oral adminis 
tration of histamine, and concludes that hisla 
mine is the substance responsible for the 
anaphvlactic contraction of smooth muscle 
However, Essex and Horton^*^ found that the 
protection afforded these animals by prelreat 
ment with histamine was not great, and Court 
right , Hurw itz, and Courtnght"* that histamine 
and acetylcholine both alone and together, had 
no significant delaying or preventing action 
against sublethal anaphylaxis by the inhalation 
method 

In reviewing the evidence for and against 
the intervention of histamine in anaphylaxis, 
Dragstedt^*^ concludes that it is a definite fac 
tor, although the mechanism by which it is 
released from the tissues is not understood 
Rocha e Silva and Andrade’"^ showed that it 
can be released by the action of such enzymes 
as trypsin and papain m utro The emphasis 
on histamine is illustrated by Albus’ sugges 
tion^"* that the term histamine susceptible 
constitution” be substituted for ‘allergic con 
stitution ” However, raimer”® has shown 
that the intradermal test with histamine is not 
of value in differentiating allergic individuals 
from non allergic, even if Atkinson's ciitena** 
are reduced While not den>ing the impor 
tance of histamine, he points out that there is 
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no convmcmg evidence that allergic patients 
are simply more sensitive to it than are normal 
mdividuals 

Histamme taken orall> is promptly absorbed 
and exerts its pharmacologic effects, and may 
m allergic patients produce the specific symp 
toms It has been successfully used by this 
route in the treatment of allergic rhinopath) 
by Gant Savignac and Ilochwald 
The complexities of the problem are well il 
lustrated by the follow ing Since histidine is the 
mam source from w hich histamine is derived in 
the body, Dragstedt”* suggests that a his 
tidine free diet be given However, histidine 
(along with tyrosine methionine arginme, and 
cholme) is antagonistic to the action of hista 
mine m animals Hence Ruskin*®® concludes 
that histidine may be therapeutically useful in 
allergic conditions A great deal of basic in 
vesligative work will be required before such 
contradictions can be reconciled 
Some authors hold that the prophylactic and 
therapeutic efficacy claimed for histaminase in 
certain allergic disorders constitutes some proof 
that these may be attributable to inadequate 
detoxification of histamine formed in the all 
mentary tract or elsewhere within the organ 
ism Histaminase is the name given b> Best 
and McHenry to a histamine-mactivating sub 
stance probably of enzyme character, present 
m various tissues especially the kidneys and 
small intestine Karady and Browne”® report 
that histamme formation and anaphylactic 
shock were effectively prevented m guinea pigs 
by parenteral preadmmistration of histami 
nase These findings were corroborated by 
Barlow and Homburger,”' using both the oral 
and parenteral routes of administration of his 
tammase, but were refuted by Best and Me 
Hetuy*** Rose and Browne,”® Alexander and 
Bottom,”* and Courtright et al 

Foshay and Hagebusch”* and Cherry and 
Pnekman”* demonstrated the prophylactic 
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value for man of histaroinase given prior to the 
administration of serum, and the s3TBploniatic 
relief of serum sickness when histaminase ther- 
apy is instituted during the first three daj’s of 
symptoms. Roth and Horton, \'a!sberg,*^ 
Goodson,'*^^ and others report favorably on the 
prophylactic and therapeutic action of histami- 
nase in physical allergies, and Taj lor and Hil- 
ger“’ similarly respecting hj-persensitiveness to 
lii’er evtract. Laymon and Gumming, Gold- 
berg, and others report good results in I'arious 
cutaneous disorders presumed to be of allergic 
origin. 

Similarly, the protection of allei^ized ani- 
mals against anaphylavis and the therapeutic 
results claimed for histamine-azoprotem (Hap- 
amine) have been advanced as confirmation of 
the histamine theory of allerg}'. This sub- 
stance represents a conjugate protein antigen, 
capable of stimulating the formation of anti- 
bodies (including precipitins) specific for hista- 
mine (Cohen and Friedman*^®). By this 
means, animals were rendered refractory to his- 
tamine and displayed a decided degree of re- 
sistance to anaphylaxis (Fell, Rodney, and 
Slarshall^O. Histamine-azoprotem has been 
empIo)’ed clinicall)’ bj’ a number of ini'estiga- 
tors, with some favorable results, although an 
increasing number of severe anaphylactoid re- 
actions are being reported. Its clinical indica- 
tions will be considered in chapter XII. 

Other antihistamine preparations are being 
intensively investigated in an attempt both to 
shed light on the basic mechanisms of allerg}' 
and to proi’fde therapeutical}' useful drugs. 
Benadryl (fi dimethylaminoethyl benzhydnd 
ether hydrochloride) is a newly synthesized 
histamine antagonist Pharmacologic studies 
on animals suggest that it has three significant 
actions; it alleviates (1) the bronchial constnc- 
tion caused by histaminic or anaphylactic 
shock, (2) the %'asodepressor effects of hista- 
mine, and (3) smooth muscle spasm. JIcEUn 
and Horton’s”'* obser\'ations indicate that 
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beoadi}'! appears to be of considerable promise 
in the treatment of allergic diseases, particu- 
larly of the underlying edema which is thought 
most probably to be provoked by the local re- 
lease of histamine or histamine-like substances. 
Preliminary reports show that benadiyl is 
highly effective in the treatment of urticaria 
and angioneurotic edema (O'Lear}* and Far- 
ber,*^” Pillsbury,^”^ Feinberg and Friediaen- 
der,*” Urbach), particularly urticaria due to 
pbj'Sica! agents (Feinberg and Friedlaender,®’- 
Urbach) and other forms of physical allergy, 
and useful in the treatment of hay fever and 
asthma (Koelsche, Pnckman, and Carr}'er”'‘’), 
of the syndrome of physical allerg}' of the head 
(perennial rhinopathy, myalgia, endolymphatic 
hydrops of ifeniere's disease, and vasodilating 
pain), especially as regards the component of 
rhinopoth} (Williams”*'), and of allergic dis- 
eases m childhood (Logan”'**). 

Other antihistaminic drugs were developed 
m France by Halpem and others,”** and called 
antergan and neoantergan They reported 
success in the treatment of serum sickness, hay 
fever, urticaria, intolerance to barbiturates, 
migraine, and less effect in asthma A series of 
similar compounds have been studied by 
Ma>er et a! ”*' An excellent discussion of the 
present know ledge of antihistaminic substances 
was recently contributed by Code.”** 

Despite the many brilliant and persuasive 
arguments advanced in defense of the hista- 
mine theor}-, it is becoming increasingly appar- 
ent that not all allergic manifestations are 
caused 6y the liberation of histamine or of his- 
tamine-hke substances in the tissues In the 
first place, two important sj'mptoms regularly 
seen in anaphylactic shock are absent in hista- 
mine shock — namely, the drop in body tem- 
perature, and the prolongation of the blood 
coagulation time (clinically apparent in the in- 
coagulability of the blood) There is reason to 
think that the latter is due to a release of 
heparin from the liver (Jacques and Waters®*’). 
Wells**® lists as the chief objections to hista- 
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mine its failure to desensiti2e animals and its 
tendency to produce strong reactions m a spe 
cifically desensitised uterine strip The theory 
that histamine causes anaphjlaxis is further 
contradicted bj the folloiMng obser\ations 
Heparin inhibits anaphj lactic but not hista 
mine reactions (Hjde) and arginine pre\ents 
death from histamine but not from anaphj lac 
tic shock (Landau and Gaj'*’’) The sensitized 
rat uterus contracts on contact ith the specific 
antigen (Kellai\ay) is relaxed b> histamine 
(\ oegtlin and Dj er) but responds to some sub 
stance released hj sensitized guinea pig lung 
tissue in the course of an anaphj lactic shock 
(Campbell and "Nicall) Bender”* showed that 
theinsofadenervated as well as a normal eje 
contracts in anaphj laxis but not after the in 
tra\enous injection of histamine According 
to Matron the intense i asodilatalion of the 
abdominal viscera observed m anaphj lactic 
shock IS absent during histamine shock on the 
other hand, hjTDergljcemia is noted m the lat 
ter but not in the former These results seem 
to indicate that some substance other than his 
tamine is released during anaphylactic shock 
Moreover dogsmaj die in anaphj lactic shock 
at a time when their blood histamine is at or 
rapidlj approaching normal levels (Code'^) 
The central nervous sjstem has never been 
shown to contain histamine yet it can be the 
site of typical allergic reactions 
In human bemgs there is no consistent van 
ation in the histamine content of the blood m 
allergic patients either between or during at 
tacks (Rose Rocha e Siha««) although thej 
do show considerable fluctuations in their his 
tamme levels as compared with the relativelj 
constant values in normal subjects 

N either clinically nor histologicaflj can local 
anaphj laxis be achiev ed by means of histamine 
injections (Berger and Lang) Furthermore 
there is a difference m the histologic pictures 
of the lungs of animals that die from anaphj 
lactic and histamine shocks m instances of 
anaphylactic death there is an overwhelmmg 
eosinophilia as well as inflammatory manifes 
tations in instances of histamine shock there 
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are evidences of circulatory disturbances and 
of moderate eosinophilia (Kallos and PageP) 
As regards the experimental and therapeutic 
results obtained bj the use of histammase 
these have not been invariablj confirmed or are 
explamable in some other way Thus Best 
and McHenrj^* were unable to confirm the 
expenments of Karadj and Browne"* in 
adiiev ing protection of guinea pigs against ana 
phjlactic and histamine shock bj the use of 
histammase The recent animal experiments 
of Lemlej and Laskowski”* indicate that the 
toxicitj of histammase in its present state of 
development prevents the use of adequate pro 
tectuedosages Toomej et al and Eger and 
Stone”* faded to corroborate the ameliorating 
effect of histammase on the urticaria of serum 
sickness and Peshkin et al on various aller 
gies m children \ fair presentation rf the 
subject is to be found in a report of the Council 
on Pharmacj and Chemistij” “ of the American 
Medical Association Some of our ow n experi 
ments (unpublished) would seem to suggest 
that certain good therap“utic results might be 
explained in some cases as due to its effect on 
a pathologic intestinal ffora rather than to a 
histamine destroying mechanism 
It is obv lous from this brief rev lew that the 
problem as to the etiologic significance of his- 
tamine or histamine like substances in allergic 
phenomena is bj no means solved 
In recent jears there has been a tendencj 
among investigators to assume that the chemi 
cal substance that mediates anaphj laxis or 
allergy is acftylchohne This belief has been 
fostered by the fact that all allergic manifesta 
tions can be reproduced bj stimulatmg the 
parasjmpathetic nerves with this substance 
There is some speculation as to whether this 
effect is to be explained as due to an excess of 
acetylcholme to disturbance in its normal 
breakdown bj the choline esterase or to some 
peculiar hjq^ersensitiv eness to this substance 
Chigira*®* not onij found that acetylcholme 
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shock resembled anaphylactic shock more than 
did histamine shock, but also that preWous 
treatment of the animals \\ ith esenne enhanced 
both of the first two, but had no effect on hista- 
mine shock. Villaret and other French authors 
found that from 0 02 to OOl Gm of pure 
acetylcholine given to an asthma patient 
caused an immediate attack, while in normal 
persons asthma did not occur, except in pa- 
tients who had recenth recovered from pneu- 
monia. It produced asthma in dogs as well, 
proxdded the lungs were irritated by exposure 
to chlorine gas Foggie*^- has shown that this 
substance can cause bronchial constriction in 
the lungs of a rat. In cases of asthma, the 
acetylcholine content of the blood is increased 
(Wenner and Buhrmester*^) Attempts made 
to treat asthma with mecholyl, the stable de 
ri\-ati\e of acetylcholine, were unsuccessful 
(Logue and Laws*^). However, when \er> 
small doses (0 01 to 0.05 mg) were emploved 
by E. B. Abramson and the senior author, en- 
couraging results were obtained m some cases 
of asthma and rhinopathj . 

In opposition to the acetylcholine theor}', it 
has been pointed out that this product is re 
leased only by ner\’e stimulation and not — as 
in the case of histamine — by tUsue injurx No 
significant liberation of acetylcholine was ob- 
served by Farber, Pope, and Landstemeri** 
from excised tissues of allergized animals 
shocked iK Ttlro. (For further details, see 
p. 37.) 

B CHEMISTRY OF .ULERCEXS 
Marrack,*^* Haurowitz,*^' Boyd,^'* and Se- 
x'ag^’ ha\ e presented e.xcellent and comprehen 
si\e reports of the present state of chemical 
knowledge m'th regard to antigens and anti- 
bodies. Pauling, Campbell, and Pressman**® 
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ha\-e reviewed the nature of the specific forces 
between antigen and antibodi", and of the pre- 
apitin reaction from the point of view of mod- 
em chemistrx* We shall be able to mention 
here onlj a few salient facts. 

The specificity of antigens is determined by 
their chemical structure Obermajerand Pick 
were the first to point out that when serum pro- 
tein is altered by the addition of iodine, for 
instance, it loses its immunologic type speci- 
ficity and acquires a new" specificity. ells’*® 
demonstrated that the chemical constitution of 
allergens is of greater importance than their 
biologic origin. Thus, chemically similar pro- 
teins of seeds of different genera may ha\ e the 
same anaphidactic action, while, on the other 
hand, chemically dissimilar protein substances 
from the same seed possess different anaphylac- 
tic properties .Another example is proxided 
by the experiments with the four proteins con- 
tained in miik. likewise showing that the chemi- 
cal constitution is of greater immunologic im- 
port than IS the biologic ongin 

The hypersensitix eness may represent a reac- 
tion to the molecule as a whole or to certain 
radicals of the molecule This is different in 
each indixidual case and the precise nature of 
the hypersensiliveness must therefore always 
be determined b\ adequate tests Thus, in 
the senior wnter’s*** case of re»orcin hypersen- 
siiiveness. the patient w as also allergic to the 
isomeric compounds, brenzcatechin and hy- 
drochmone On the other hand, m Xathan 
and Stern’s case the sensitivity appeared to be 
strictly bound Co the sfenc structure of the 
resorcm molecule Doerr*'* mentions cases of 
iodoform h\T5ersensiti\ eness m which the indi- 
viduals also reacted to bromoform, thus relat- 
ing the specific hypersensitix eness to the 
melh\ I radical. In the quinine cases of Daw- 
son and Gabade,**’ the allergy extended to 
lexurotatoty alkaloids such as ethyihydro- 
cupreine and ctncbonidine, but not to dextro- 
rotatorx isomeres such as quinine and cincho- 
nine In sensitivity to acetylsalicj-Iic acid 
(aspirin), one finds persons allergic only to the 
whole complex; some who are sensitiie to the 
acetvl radical; some, to salicylates; and some, 
to any two or three of these chemical group- 
ings. There are cases of sensilh ity to species- 
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specific fractions of lactalbumm or to caseins 
The specificity may be of such a high degree 
that a person may be sensitne onlj to straw 
berries grown in certain districts or to oranges 
grown m only one section of the country or 
onl} tohone> derived from linden blossomsand 
not to honev from heath flowers 

Only the proteins with relatnel> high mo 
lecular weights (albumin globulin pseudo 
globulin euglobulin etc ) can act as allergens 
Jones and rieisher as well as Stull Sherman 
and Cooke state that the constituent of serum 
most active in the causation of symptoms is 
pseudoglobuhn Swineford however found 
the globulin fraction to be more potent The 
proteins of low molecular weight (protamine 
histone nucleoproteids etc ) and the amino 
acids are inactive in this respect This ac 
cording to Doerr evplams why bacteria — 
which are generallj composed of such protein 
molecules — have relativel> weak antigenicity 

In his recent work on immuno catal>sis 
Sevag:*'* has advanced the concept that anti 
gens act as biocatalysts inasmuch as one mole 
cule of an antigen induces the formation of 
many molecules of antibod> while it forms no 
part of the reaction product (i e the anti 
body) and since the reaction is thermodjTiami 
cally possible regardless of its presence As a 
corollary it is held that since practically all 
ptoieitis are antigenic all proteins are endowed 
with catalytic activity According to this 
view the bacterial enzymes are the bacterial 
toxins 

It is to be noted that many proteins are 
active chiefly or exclusively in the native (or 
raw) state others only when cooked The 
antigenicity of protein substances can be weak 
ened or rendered inactive by the effect of heat 
digestive enzy mes alkalies or acids This ex 
plains the diminution of antigenic properties m 
heated milk boiled eggs etc As Ratner and 
Gruehl have demonstrated m animal expen 
ments this effect is probably attributable to 
coagulation of the proteins On the other 
hand Rosenau and Anderson as well as Rap 
paport showed that protems may be exposed 
to dry heat at a temperature of 140 C for two 
hours without destroying their antigenicity as 
determined by skin tests 

It IS true that in the majority of cases the 
antigen IS a protein But asvanLeeunen P 


Schmidt and others have emphasized them 
trogen content of the allergicalh active sub 
stance is not a measure of the amount of the 
causative allergen present (seep 

"No decisive answer has as yet been given to 
the question as to whether complete antigens 
must be in principle of proteinogenous nature 
and whether therefore carbohydrates and 
lipoids can have more than a partial antigenic 
function However authorities such as Zins 
ser Enders and Fothergill" are of the opinion 
that the category of complete antigens includes 
not only protems but also certain carbohy 
drates and carbohy drate Iipoid complexes 
These authors maintain that such polysaccha 
rides are themselves the antigenic agent and 
are not dependent for their effects upon any 
minute residuum of protein that may remain 
from the chemical processes employed in their 
purification 

Thus Bloch and Rarrer were able to demon 
stratc that pnmin (the allergic principle of 
primrose) is a protein free substance of the lac 
tone group According to Teuton the sensi 
tizing agents of very many plants consist of 
unsaturated acid resins That polysaccharides 
are the cause of certain bacterial and mold 
allergies was demonstrated by experiments in 
which guinea pigs were actively and passively 
allergized (Kesten and Mott) Moreover 
Feinberg and Matrous^® showed that such 
sunple chemicals of low molecular weight as 
chloramine T and halazone are capable of caus 
ing typical asthma and rhmopathy m exposed 
woriiers 

Absolute proof as to whether an allergen is 
operative by means of its protein content is 
quite often difficult to obtain for the following 
reasons Allergens can be active in such in 
credibly high dilutions that the allergenic solu 
tion does not give a protein reaction on chemi 
cal analysis although it w ill produce a strongly 
positivre biologic reaction Thus Urbach and 
Tasal'®* demonstrated that none of the usual 
chemical tests can detect protein in a dilution 
of 1 KWOTO but positive skin reactions can 
readily be produced with dilutions as high as 
1 1 000 two 000 By means of the comple 
ment fixation technic Bosch Gyorgy and 
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Witebsky^” showed that dialysates of egg white 
that appeared chemically to be completely 
protein-free, but with which Prausnitz-Kuest- 
ner reactions were easily elicited, represented 
an antigen dilution of 1:10,000,000. Rimpau 
showed that the present dialysis membranes 
readily allow the passage of traces of protein. 
The diameter of an albumin molecule is only 
5ni,u. 

These investigations have been discussed in 
some detail in order to bring out the important 
point that biologic methods are superior in this 
respect to the ordinary chemical tests. The 
fact that under the circumstances descnbed 
the ordinary chemical methods will fail to 
demonstrate protein in the solutions, does not 
permit the conclusion, as drawn by W. Jadas- 
sohn,^®^ and by’ Grove and Coca/®* that the 
allergenic substance is not a protem nor a pro- 
tein derivative of high molecular weight 

Details of the chtrnkal stniclttre of allei^jens 
are not known. It may safely be assumed, 
however, that the chemical composition varies 
Considerably in different antigens. Occasion- 
ally, of course, the chemical difference between 
the allergens is only apparent, because they 
may contain a common chemical group. Thus, 
Bloch demonstrated that in a majority of cases 
of iodoform hypersensitiveness the patients 
react to the radical CHj, and therefore, also to 
iodine-free compounds if they contain thb radi- 
cal. Furthermore, R. L. Mayer showed that 
skin hypersensitiveness to ursol and to azo dyes 
is dependent upon a common factor, namely, 
formation of a body of quinone structure within 
the organism. Indeed, attempts have even 
been made to establish a so-called "common 
allergenic nucleus” — to be found in the great- 
est \’ariety’ of substances — for the purpose of 
explaining their antigenicity (Wells, Duke). 
For obvious reasons these attempts have not 
been successful, nor does it appear likely that 
they ever will iDe. Another possible explana- 
tion has been suggested by’ the observation 
that numerous antigens contain both species- 
specific and group-specific allergens. Accord- 
ing to Tuft, horse dander contains a horse aller- 
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gen (species-specific) that is also present in 
horse serum, and in addition a dander-specific 
fraction that is found only m horse dander. 
Egg^ regardless of their species (ben, duck, 
goose, pigeon, turtle), contain a common aller- 
gen and, in addition, species-specific allergens. 
F. A. Simon reported that mammalian serums 
contain not only’ their well-known species- 
giecific components, but also an allergen in 
common. Certain organs or organ extracts 
(eg., lens, liver, kidney, bram, testes) are dis- 
tinguished by organ-specific as well as by’ spe- 
cies-specific allergens. 

Klewitz and \\ igand’s^®^ investigations into 
the chemical behavior of allergens led them to 
(he following conclusions — which, in the 
writers' opmion, however, cannot be applied 
to all allergens 

(1) .\Uergens are thermostabile. Their bio- 
logic effectiveness is not altered by boiling for 
several minutes The filtrate is just as active 
biologically as is the original extract. 

(2) .Allergens are dialyzable. The dialysate 
IS as effective as the original extract. 

(3) AUergens are quantitatively absorbed by’ 
animal charcoal After treatment w ith carbon 
the extract is biologically inactive. 

(4) Allergens are soluble in physiologic salt 
solution, but not in alcohol, chloroform, ether, 
or acetone. (In the present writers’ opmion, 
this IS true only of protein allergens and not, 
for example, of the allergenic principle of sage, 

« hich is soluble in petroleum ether. ) 

(5) Alleigens are biuret-negative substances. 

(6) Allergen extracts can be biologically ac- 
tive even when they’ contain no nitrogen (or, 
more cautiously and accurately stated, when 
nitrogen is not demonstrable by present chemi- 
cal methods]. 

C. CHEMISTRY OF ANTIBODIES 

It is now generally accepted that antibodies 
are modified serum globulins. As a result of 
recent investigations, antibodies are considered 
as large compact molecules composed of shells 
of peptide chains. They differ from normal 
globulins of the same animal largely in their 
greater molecular size. 

According to Sabin’s*®* ingenious experi- 
ments with “marked antigens” (such as an 
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alum precipitated dye protein) antibody glob 
ulin represents the synthesis of a new kind of 
protein under the influence of an antigen 

B} means of the Tiselius electrophoresis ap 
paratus Newell and his associates"* frac 
tionated human allergic serum into the albumm 
and the alpha beta and gamma globulins 
Passive transfer tests revealed that the sLm 
sensitizing antibodj was present in the gamma 
globulin fraction The antibody to ragweed m 
rabbits was also found in the same fraction 
Practically all inv estigators are now in agree 
ment that antibodies including the immune 
bodies for bacterial and virus infection are con 
tamed in this fraction Thus Pauling and 
Campbell'^* showed that specific antibody can 
be formed i» ittro b> the denaturation and re 
naturation of gamma globulin in the presence 
of the antigen B} means of quantitative 
microanal> tic chemical methods Heidelber 
ger^” found it possible to measure the anti 
bodies in serums in terms of specific nitrogen 
per unit v olume He achieved this by the re 
moval of the non specific proteins after precipi 
tation of the antibodies with a slight excess of 
antigen The known, nitrogen content of the 
antigen could then be subtracted from that of 
the precipitate It was thus possible to show 
that the serum of rabbits which have under 
gone a long course of immunization ma) con 
tarn 7 to 10 mg of antibod> nitrogen per cc 
This means that one half to three fourths of 
the circulating globulin m the animal s blood is 
actually antibody protein This is a figure 
that w ould have been thought impossible a few 
years ago 

Other characteristics of antibodies will be 
discussed in chapter X 

D BLOOD CHEMISTRY 

There is extensive hterature on the changes 
shown by the individual chemical components 
of the blood (cholesterol calcium phosphorus 
magnesium chlorides ammo acids etc ) in the 
course of allergic diseases and m anaphylactic 
shock These alterations appear to be so m 
consistent that they must be designated as 
definitely noncharactenstic But even when 
certain fluctuations in blood chemistry occur 
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the question still remains as to the extent to 
which these changes may represent the cause or 
the effects of an allergic process The onlj 
regularly encountered alteration seems to be an 
increase m the potassium content of the blood 
This was demonstrated in anaphylactic rabbits 
by Schittenhelm and m human asthma and ha> 
fever by Kylin and Parker Rusk \\ eichsei 
baum and Somogyd^ found the potassium 
content of the blood in healthy human bemgs 
to average 19 5 mg per 100 cc in urticaria 
23 4 mg in bronchial asthma during the 
asymptomatic period 23 6 mg and in the 
acute asthmatic attack 24 4 mg per 100 cc 
Dees^” likewise found serum potassium values 
m severe asthmatics higher than in normal 
subjects However there was no significant 
alteration in the level after the subcutaneous 
injection of 0 7s cc of 1 1000 epinephrme in 
cither group even though the asthmatics ob 
tamed rebef The ability of urethane to pro 
ducc relaxation of the bronchial muscles in cats 
appears to be related to an increase in the 
concentration of the potassium ion in the fluids 
of the respiratory tract (Boyd and Perry*'*) 
On the other hand Bloom Rusk and I^na 
more Parker and others have observed good 
therapeutic results from the use of large doses 
of potassium chloride in allergic cases These 
results have however been strongly disputed 
by many others 

As clmtcians pointed out long ago allergic 
manifestations in human bemgs are accom 
panied by marked disturbances in the water 
balance Thus in asthma migraine and urti 
cana water is retained and the fluid content 
of the blood decreases Following these aller 
gic attacks there is polyuria Rern*'® cor 
rectly points out that increased intake of 
sodium tends to increase iiilerstitial fluid and 
cause edema This will favor the development 
of allergic reactions On the other hand a de 
creased intake of sodium will increase the tnlra 
cellular fluid and decrease interstitial fluid and 
edema Thus salt restriction tends to inhibit 
allergic manifestations The effects of hydra 
Uon and of dehydration in allergic reactions 
are however strictly nonspecific 
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Brief mention must be given to the claim 
that anaphylactic shock displaces the of the 
blood to the acid side (Afendeleef, Zina, and La 
Barre); before the appearance of shock, how- 
ever, there is said to be a state of alkalosis. 
Tiefensee, as well as Diehl and Schenk, and 
others found that in asthma there was a shift 
of the blood reaction to the alkaline side, but 
that at the verj* height of the attack there was a 
tendency m the acid direction. 

There appears to be an interestmg and not 
yet fully understood relationship between dia- 
betes mellitus and the allergic diseases: it is 
striking to note hoiv infrequentl}’ these diseases 
occur simultaneously. In 1940, Joshn*^ re- 
ported 30 asthma cases among 16,016 diabetics. 
Wilmer, Miller, and Beardwood found only 2 
diabetics in a group of 4,762 allergj' cases, 
while of 1,870 diabetic patients only 2 were 
definitely proved to be allergic. Swern found 
6 diabetics among 4,000 asthma cases. Hajos 
had only 2 diabetics among 600 asthma pa- 
tients. Kem reported 9 instances in which 
both conditions were present simultaneously, 
and concluded that although positive family 
and past histories of allergy and diabetes were 
quite frequently obtained from the same case, 
the two illnesses were rarely coincident. How- 
ever, Joslin is of the opinion that these figures 
may be too low because of failure to question 
the patients carefully enough. He also states 
that hay fever is obser\’ed as an incidental 
finding in many diabetics. 

Rost, and Barber and Oriel, as well as the 
wTitersy found that jaatients with neuroderma' 
titis show an increased dextrose tolerance as 
revealed in the limited rise of the sugar cur\-e 
following administration of glucose. Accord- 
ing to Waldbott, Ascher, and Rosenzweig/*^ 
there is an immediate but evanescent rise in 
blood sugar during allergic shock, followed by 
prolonged hj’poglycemia. 

E. URINARY PROTEOSES (ORIEL’S 
P SUBSTANCE) 

The only demonstrable chemical alteration 
in the urine in allergies — and this point is still 
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highly' controversial — consists in the appear- 
ance of the so-called P substance of Oriel. 
Barber and Oriel^’^* found that the urine of 
allergic individuals contained — particularly 
during attacks — a nitrogenous substance that 
could be e.vtracted with ether They called 
this the “proteose-like” or, by abbreviation, P 
substance. Its pathogenic importance and 
therapeutic V'alue will be described later. 
From a strictly chemical point of view, it may 
be said that it is a polypeptide, composed of 
histidine, arginine, and lysine, and also con- 
tainmg nucleoprotein and glucosamine (Huell- 
strung). Subsequent investigations haie re- 
vealed that healthy, normal human beings 
eliminate such “proteoses.” Howeier, persons 
suffering from allergic diseases excrete greater 
quantities — especially during allergic attacks. 
Boyd studied this substance chemically and 
concluded that it is a serum albumin contami- 
nated with a mucoid. Tuft and Brodsky, 
from their own investigations and from a 
review of the literature, doubt that the P sub- 
stance of Oriel has any* specific immunologic 
basis. 

For the extraction of the P substance, the 
modification of Thiers”® is recommended: 

TcciiMC \ quantity of 400 cc of urine preserved 
with chloroform (tuber a t»ient> -four hour specimen 
or the first unne passed after an attack) is acidified in 
reaction to Congo red paper with 23 per cent sulfunc 
acid, and thoroughl> shaken with 200 cc of ether m a 
«eparator> funnel .-Xher one or two hoursof standing, 
there are formed an upper gelatinous and a low er liquid 
stratum The lower stratum is discarded The 
U(}per gehliitous h) er /s a))owed lo sland untf) the 
ether has completelj evaporated To the remaining 
liquid four tunes its volume of 95 per cent alcohol is 
added, and then suffiaent concentrated sodium hy- 
droxide until a color change is obtained in reaction to 
phenolphthalein On filtration a white powder re 
mams This powder is washed three limes with 95 
pet cent alcohol After drjing m an incubator, a 
portion of the powder is placed in slenle ampules 

A 1:1.000 dilution (001 Gm of the drv- powder 
dissolved in 10 cc ) is made with Cvans' solution. 

potassium bipho«phate 5 65 Cm. 

sodium biphospbate 14 318 Gm 

sodium chlondc 50 0 Gm 

disUKed water up to 1,000 0 cc 
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Chapter IX 

ANTIGENS (ALLERGENS) 


A GENERAL CONSIDERATIONS 
AN ANTIGEN* is a chemical substance, a 
^physical agent, or a living organism that 
stimulates the production of antibodies in the 
body and that, on encountering the antibodies, 
reacts uith them in some observable manner 
\\ e know in principle that every chemical, 
physical and bacterial agent can act as an 
antigen, nevertheless, a given substance or 
organism should not be considered as antigenic 
until the following criteria have been fulfilled 
(1) There must be proof of the existence of the 
allergen in the patient’s environment (2) The 
clinical type of manifestation of the allergic 
reaction must be independent of the chemical 
and pharmacodynamic nature of the allergen 
likewise, the allergen extract employed m a 
skin test must be one to which there is an 
indifferent reaction m normal individuals 
(3) Removal of the allergen from the patient’s 
environment must be follow ed by freedom from 
attacks (4) Contact with the allergen either 
by application, inhalation, ingestion or mjec 
tion must elicit an attack, or at least there 
must be a positiv e skin reaction or a reaction 
of the shock tissue (5) The existence of a 
specific antibody to the antigen must be 
demonstrated by means of passive transfer of 
the hjpersensitiveness or by specific desensiti 
zation of a skin site of a normal recipient pre 
pared with the antibody containing serum of 
the patient 

The most sensitive test for the identification 
of an antigen is the Schultz Dale method 
However, its extreme specificity is in some re 
spect a disadvantage in clinical work As 
shown by Urbach and Wolfram, the skepto 
phylactic technic is far more suitable for tests 
on man, while the anaphylactic expenment is 
recommended for tests on animals 

Since the number of antigens is incalculable, 
the guilty one can often be identified only after 
taking an exhaustive personal history of the 
patient, and often only after painstaking in 
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spection of the patient s environment The 
enormous difficulties that may arise in some 
cases will be discussed later in detail Onlj a 
few salient and general points will be considered 
here It must be especially emphasized that 
incredibly minute amounts of allergen often 
suffice to elicit severe symptoms For exam 
pie a patient of the present writers’ reacted 
with severe anaphylactic manifestations when 
merely passing by a fish store Another 
patient with dermatitis due to turpentine 
suffered a severe recurrence after merely stand 
mg for a moment near a freshly painted door 
These illustrative cases will be far less of a 
strain on credulity when one recalls expen 
ments showing that one millionth of a gram of 
a given allergen will evoke specific symptoms 
Gnietz was able to provoke a definite local 
allergic reaction in a fish hypersensitive indi 
vidua) by the intracutaneous injection of 
0 000,000,005 Gm of protein derived from 
cooked fish The senior writer was able to 
elicit positive skin reactions by the admmis 
tration of 0 1 cc of 1 1,000 000,000 solution 
of tuberculin, in cases of extreme hypersensi 
tiveness to tuberculin 

An additional difficulty is due to the fact that 
the causative substance is frequently hidden 
or disguised WTio would be likely to suspect 
for example that red ice cream or pink tooth 
paste contained traces of phenolphthalem^ 
Yet this chemical may be responsible for the 
manifestations in a specifically hypersensitive 
case Or who would suppose that eating 
honey would bring on severe hay fever mam 
festations in an individual allergic to linden 
blossoms’ The reason in this case was that 
the honey was gathered by the bees from linden 
blossoms 

Tlie search for the causative allergen, espe 
cially m food allergies, is often made compli 
cated and baffling by the fact that symptoms 
make their appearance only after ingestion of 
certain combinations or only if the food has 
been prepared in a certain manner (see p 298) 

A point that often seems to be neglected is 
the importance of the quantity of the allergens 
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These factors may, indeed, seem to contradict 
the ver\- concept of hj-persensitiveness, which 
is based essentially upon qualitative and not 
quantilati\ e considerations. There are enough 
examples, hov,•e^er, of cases in which small 
quantities of allergen were tolerated but in 
which larger quantities ehcited sj'roptoms 
This IS particularly obser\ed in food allergj*: 
traces of egg may safely be taken by some 
h\-persensiti\e patients, while a dram of egg 
will be followed by definite manifestations. 
The senior author reported the case of a patient 
nho tolerated 10 cc. of milk but responded 
with severe urticaria to 750 cc. A similar 
situation occurs n-hen one or two servings 
of a given food do not produce sjTnploms, 
while repeated helpings are followed by allergic 
reactions. 

The rivalry of antigens must be mentioned 
here. This refers to the reciprocal influence of 
two antigens simultaneously active in the 
organism. The result may be that the ana- 
ph} lactic state is either inhibited or intensified, 
depending upon the existing quantitative and 
qualitative properties of the antigenic mixtures. 
Thus, Burky and his associates*”- have 
shown that rabbit lens protein complex can be 
tendered antigenic by simple fractionation. 
The alpha fraction causes high-titer precipitin 
production in rabbits WTiile both the beta 
and the gamma fractions are themselves anti- 
genically inactive, each has the property of 
suppressing production of antibodies to alpha 
proteins. TTie pertinent question has been 
raised*** as to whether the ci^'stalline lens 
develops a protectixe mechanism based on 
specific inhibins, and whether these inhibins 
prevent the production of precipitins that, in 
turn, lead to degeneratix e changes in the eye. 
In the development of this idea it has been 
asked whether it is not possible that ex'crj* 
endocrine organ produces such aniigenlc in- 
hibins (see discussion of antihormones, p. 133). 

As will be e.xplained in greater detail below, 
it is ver\' commonly not the food or drug itself 
that constitutes the allergen, but intermediarj' 
products and derix-atives of the ingestanls that 
are responsible for the reactions; these are 
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called secondary- antigens (p. 115). Due con- 
sideration has not as yet been gix-en to the im- 
portance of the so-called endogenous allergens; 
i.e., the substances of the body itseH that for 
x-arious reasons bax-e become foreign to the 
body and hax-e thus acquired antigenicitv 

(p. 118). 

The antigenicity of each substance is de- 
pendent on factors that are still not properly- 
understood. How ex'cr, Landsteiner*” was able 
to show that the capacity of certain substances 
to produce eczematous contact type hypersen- 
sitiveaess appears to be related to the lability- 
of their Cl or XO- groups. Haurowitz and his 
co-Horkers**'prox'ed that the species specificity 
of natural proteins is attributable not to a 
single “determinant chemical group” but 
rather to a definite structural arrangement of 
tyrosine groups, free amino groups, and per- 
haps other groups on the surface of the pro- 
tien molecule. By the introduction of chemical 
substituents such as acid and basic azo groups, 
and iodine and acetyd groups, into the molecule 
of natix*e serum pseudoglobulin, they inhibited 
the specific precipitation of the serum pseudo- 
globulin by us homologous antiserum, thus 
indicating the destruction of species specificity 
by these procedures. Furthermore, there are 
certain substances that possess a special anti- 
genic function exen under ordinary conditions. 
.According to J. Jadassohn, it would be possible 
to classify substances in the order of their anti- 
genicity, beginning with those that allergize 
almost ex-ery human being, dow n to those that 
allergize only x'eo' rarely, if ever. Poison ixw, 
for example, allergizes approximately 60 to 65 
per cent of all persons who come into contact 
with It (Spain and Cooke). Nickel dermatitis 
dex-elops sooner or later m all persons who con- 
tinue working at nickel plating (Schittenhelm 
and Stockinger) Xirx-anol brings on e.xan- 
thems m almost ex*ery child (De Rudder). 
Asthma afflicts almost ex-eryone who works for 
some time under conditions exposing him to the 
inhalation of dust from grain infested by 
Pediculoides x-enlricosus (Fnigoni and .Ancona) 
On the other hand, the frequency of ursol 
asthma in fur dyers is estimated by Cursch- 
nunn to be about 10 per cent. The incidence 
of allergic manifestations due to quinine among 
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w orkers in quinine factories is estimated to be 
about 2 per cent (Dold) The antigenicity of 
these substances can be greatly changed, how- 
ever, when the exposures do not take place 
under the usual occupational but rather under 
experimental conditions It is then possible, 
as has been shown on page 41, to achieve up to 
100 per cent allergization, even with the use of 
substances that ordinanlj are onl> moderatel> 
antigenic bj nature 


are injected intracutaneously w ith orchard a:rass pollen 
extract giving rise to a positive reaction Lp to this 
ptMnt the technic is the same as that of passive transfer 
(see p 146) However the same injections are re 
peated dailv in exactlv the same location unti) a rear 
tionisnolongerevoked thatis thesiteis exhausted 
or more preaselj the passivelj supplied antibodies 
are used up "nie following da> timothj pollen extract 
IS injected into one of these sites (A) and into an unde 
sensitized control site (C) Ragweed pollen extract is 
sunilarly injected into the sites B and D and the posi 
tue reaction in both show s that it is antigenicallj unre 
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B THE BIOLOGIC IDENTIFICATION 
OF ANTIGENS 
1 Exhaustiov Tests 
In order to demonstrate w hether two or more 
substances are allergemcally identical or con- 
tain a common antigenic element. Coca and 
Grove**® developed the exhaustion or crossed 
leacUon test The basic principle invoh ed is 
the desensitization of passively sensitized skm 
sites with one antigen, followed by cross tests 
with a second antigen 

Techxic The serum of a patient hypersensitive, 
for example to timothy, orchard grass and ragweed is 
injected intracutaneously in amounts of 0 1 cc each into 
four sites in a normal recipient (see Table 15) Twenty 
four or forty eight hours later two of these sites (A, B) 
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lated to orchard grass The failure of timothy to elicit 
a reaction (m site A) although it does so m the control 
(C) indicates that the orchard grass has desensitized m 
relation to timothy If by the same method it can also 
be shown that the reverse is true that timothy will 
desensitize to orchard grass, it may be assumed that 
their allergens are identical If the reverse cannot be 
demonstrated it would appear that there is an aller 
genic factor common to both substances, and that there 
is also a separate factor in the one 

2 Cross Nzutrauzation Test 
The cross neutralization test has the same 
purpose as the exhaustion test, but achieves it 
by a quantitative approach Furthermore, 
while in the exhaustion test the neutralization 
of the serum antibodies occurs gradually and 
i« uio (in the skin), in the cross neutralization 
test It IS carried out in utro and takes place 
promptly 
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Techsic. a fixed quantit\ of antibody-containing 
serum is mixed under sterile precautions with varsing 
proportions of the antigens before being used for the skin 
preparation of the recipient, just as in the neutralization 
test (p. 149) A day or two later, a related antigen is 
injected in each skin site For instance, if timoth> 
pollen extract was emploi ed m the skin preparing mix 
tore, June grass pollen extract may be used for the 
second injection From the reactions produced it is 
possible to determine whether or not cross neutrahza 
tion has occurred, and to form a quantititative estimate 
of Its degree 

C. CLASSIFICATION' OF ALLERGEN'S 

The term allergen is used to designate any 
agent, whether chemical or physical, capable of 
eliciting antibody formation and thus a state 
of altered reactivity (allerg)-). The term 
antigen is customarily employed to denote liv- 
ing agents and their products that are able to 
call forth the production of antibodies It « >11 
be seen from these definitions that there is no 
fundamental difference bet\^een allergen and 
antigen as regards the antibody mechanism. 
The only distinction is that the former is a 
nonviable and the latter a living agent. How- 
ever, the phrase “anligen-antibodj- reaction” 
is rather loosely appbed to all Ij-pes of allergens. 

Allergens are divided into tno main groups, 
the exogenous and the endogenous. 

Tlie exogenous allergens are understood to 
include not only substances that e.xen their 
influence from outside the organism by way of 
the skin or mucous membranes, but also those 
allergens that are ingested (foods and drugs) 
or injected. They are subdivided into three 
groups: 

(1) Primary exogenous allergens are all 
those foreign substances that, in their unaltered 
state, are capable of inducing antibody produc- 
tion. (2) Secondary exogenous allergens are 
those foreign substances that do not per se act 
as allergens, but assume the character of 
allergens onI\ after transformation within the 
body by digestion, coupling, oxidation, reduc- 
tion, or other chemical or phx-sical alteration 
(3) Exogenous partial allergens or exogenous 
haptens are those foreign substances that alone 
are not able to elicit specific antibody produc- 
tion, but hax'e the capacity of reacting with 
antibodies specific for them. 

The term endogenous allergens is taken to 
designate, first, substances produced by the 
transformation of autogenous material within 


the organism, by autolytic, mflammatorj', 
degenerative, or other processes, as a result of 
which thej' lose their biochemical identity and 
acquire antigenicity; and second, bacteria, 
xiruses, fungi, and parasites, in so far as they 
multiply within the organism and stimulate 
the production of antibodies 
There is some exudence suggesting that the 
endogenous allergens may also be subdixnded 
into primal)' and secondar)' allergens as well 
as endogenous haptens. 

D. EXOGEXOL'S ALLERGEN'S 

1. Primary Exogenous Allergens 
It IS not possible, as yet, to consider the 
primar)' exogenous allergens along any definite 
line, as chemically, biologically, etc We 
shall, therefore, classif) them according to the 
manner in which they exert their influence— 
viz , as inhalants, mgestants, contactants, 
ph)'sical agents, etc Each of these types of 
allergens will recei\e detailed discussion in 
Part Two (inhalants, p 236, contactants, p 
373, foods, p 295; drugs, p. 316 and 335, 
bacteria, p 435, parasites, p 480, physical 
agents, p 409) 

2 Secondarn E.\ogen'ous Allergens 
This group comprises those substances reach- 
ing the organism from without that do not 
act as antigens, per se, but do so only after 
having been transformed by chemical altera- 
tions or by ph)-sical changes, such as digestion, 
oxidation, reduction, or coupling. In foods, 
especially, the allergen is frequently not the 
material as actually ingested, but a split prod- 
uct formed in the course of intermediarj- 
metabolism This should be suspected m all 
instances in which skin tests are consistently 
negatixe For example, the senior author was 
able to show that a food ma)- become aller- 
genic only when acted upon by the bacterial 
flora of a certain portion of the intestines. In 
one such case, m which ingestion of cow’s 
milk regularly elicited urticaria after eight 
hours, colonic irrigation given at this time 
to»ally inhibited the urticarial response. The 
same result was achieved m other cases by 
changing the nature of the intestinal flora by 
means of Bacillus acidophilus 

Similar conditions seem to prevail in drug 
allergies, as ex-idenced by negatiie skin tests 



116 


Allekgy 


with the allergen and by negative passive 
transfer Employing the reversed Prausnitz 
Kuestner method (see p 148), Kenedy^” 
was actually able to show that the drug itself 
was not the allergen, but rather products 
formed from it within the organism He 
demonstrated this by administering phenol- 
phthalein twice by mouth to a normal reap 
lent About four hours after the second dose, 
the subject recened intracutaneous injections 
of serum from the allergic patient as v\ell as 
control serum from a normal individual A 
positive skin reaction after twenty-four hours, 
at the Site of the injection of allergic serum 
proved that this serum contained speafic 
antibodies to phenolphthalein The fact that 
there was no reaction when the allergic serum 
was injected first and then phenolphthalein 
(i e .classic Prausnitz Kuestner method), while 
the drug after resorption elicited definite local 
manifestations, gave strong support to the 
idea outlined above Using the same method, 
Lang and succeeded in transferring 

hypersensitiveness to quinine, iodine, and neo- 
arsphenamine in animals — a result only verj 
rarely achieved by means of the ordinary 
methods of passive transfer 

3 Exogenous Haptens 
Exogenous haptens are, in the words of the 
brilliant Landsteiner“^ who discovered them, 
substances foreign to the body and in them 
selves not antigenic, but acquiring antigenicity 
on conjugation with an auxiliary proteino 
geneous substance as the earner As a result 
of this union, “complete antigens” or conju 
gate protein antigens are formed Haptens 
per se are unable to induce antibody formation 
However, they can call forth specific reactions, 
either with the antibody m itiro or m living 
hypersensitive tissues When sensitization 
has already been produced by the combmed 
hapten protein, the hapten alone may produce 
an allergic reaction — even in the absence of the 
combining protein (Landsteiner and van der 
Scheer) The specificity ol the conjugated 
antigen is, to a great degree, independent of the 
nature of the protein, but is determined by the 
properties of the nonprotem portion or hapten 
(Aveiy and Goebel) The haptens are some- 
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tunes referred to as “partial” antigens because 
of their capacity to react with antibodies and 
their failure to stimulate production of the 

latter 

According to Landstemer the fact that only 
proteins, and not lipoids or carbohydrates are 
capable of acting directly as antigens is to be 
explained by the ph>sical constitution of their 
components Proteins, as is well known, are 
composed of large molecules From this point 
of view it IS interesting to recall the experiments 
in which haptens of various kinds were sue 
cessfufly complemented and transformed into 
complete antigens by conjunction with sub- 
stances not antigenic at all but characterized 
by their large molecular surface and highly 
adsorptive nature (e g , suspensions of collo- 
dion or kaolin) Haptens may be simple 
chemicals or drugs, as well as complex com 
pounds, such as lipoids or polysaccharides 

Long before the hapten tJieoty was formu- 
lated, Obennayer and E P Pick (1903-1906) 
iodized proteins and thus obtained antigens 
that, when injected into animals, produced 
antibodies specific for the iodized antigen, but 
not for the original protein On the basis of 
clinical observations, Wolff Eisner (1907) first 
emphasized the fact that medicaments 
introduced into the organism might form 
compounds with the body protein or serum 
protein, thus forming a new substance 
(“drug protein”) possessing chemospecific 
antigenicity 

The question of whether sensitivity to 
certain drugs may result from a hapten protein 
combination formed in the organism was 
answered by the very interesting experiments 
of Rosenthal*®* He showed that when rab- 
bits were fed phenolphthalein or are given in- 
jections of colloidal phenolphthalein, their 
serum will contain an antigenic substance 
formed by the conjugation of phenolphthalein 
with autogenous protein When rabbits re- 
ceive repeated intracutaneous or intramuscu 
lar injections of this phenolphthalein conju 
gate, and then, after a certain lapse of time, are 
reinjected, positive skin reactions are seen 
There were never any such reactions when 
phenolphthalein alone was used Likewise, 
Aosima*** was unable to allergize guinea pigs 
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with antipjiine alone. However, he could 
achie\e sensitization by adding such proteins 
as human or animal blood or serum, including 
guinea pig blood, to an antip3Tine solution, 
and injecting the mixture intracutaneously. 
Moreover, Oriel’” succeeded in isolating from 
the urine of a patient w ith allergic edema due 
to acet 3 -lsalic 3 -lic acid an aspirin-proteose 
complex which elicited a positive skin test, 
while both the drug and the proteose alone 
failed to do so. 

Within the past few \-ears numerous au- 
thors — notablj- Landsteiner,®® Sulzberger,'*® 
and Schwartz*®’ — have shown that simple 
chemical compounds can be converted into 
conjugated antigens hy being attached to 
proteins. Their experiments ha\e been es- 
peciallj’ significant, since the\' showed that 
repeated irritation of the skins of human be- 
ings and animals by simple chemical com- 
pounds, such as certain chemicals, dyes, and 
drugs, can bring about states of hj-persensi- 
tiveness having the characteristics of contact 
dermatitis. 

It is to be noted that allergization can be 
achieved only by epidermal or cutaneous con- 
tact w ith these chemicals, and not by means of 
intraxenous administration This fact seems 
to prove that the damaged cutaneous tissue 
furnishes the protein necessary to complement 
the potential haptens, such as the chemical or 
drug, and thus to produce complete antigens. 
This would help to explain the high incidence 
of allergic contact dermatitides 

The same mechanism also seems to be the 
basis for the “depot injection method” of 
Lehnerand Rajka, These authors found that 
it was possible to achieve allergization with 
substances that are not, in themseKes, anti- 
genic bx’ nature, proxided thex* are injected 
dailx or every other day into the same skin 
site. Others hax'e achieved similar results by 
administering the non-antigenic substance 
along with the injection of smallpox xaccine, 
or along w ith local exposure to strong sunlight 
or to roentgen rax s. Furthermore, Hax- 
thausen*’ demonstrated that xvhen simple 
chemical compounds, such as mercury or 
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chromic salts, were mixed with foreign pro- 
tein — for example, animal serum or moniha, 
staphylococci, or other organisms — a cutane- 
ous hj'persensitix'cness of eczematoid charac- 
ter could be produced. Tezner and Reiter 
achiexed allergization of the human skm to 
homologous serum b)’ employing smallpox 
x-accine or horse serum as carrier substances. 

Xot only foreign serum, how ex'er, but homol- 
ogoussenim as well, is capable of acting as the 
sjTiergist In this connection, the experi- 
ments of Klopstock and Selter*®* are especially 
noteworthy, since thej closelj' approximate 
natural conditions. These authors produced 
such a high degree of allergization in guinea 
pigs by administering diazotized atox> 1 mixed 
with guinea pig serum that subsequent reinjec- 
tion of the mixture caused anaphylactic death. 
Similarly. Samson, as well as Goetz, and Leh- 
ner and Rajka, and also others succeeded in 
rendering human beings sensitix*e to morphine 
and to atropine by preparatory injections of 
muxtures of autogenous serum and the drug 
Guinea pigs hax e also been sensitized to amino- 
pyrine by injections of autogenous serum mixed 
with ammopxnne .■\ccording to Jacobs, rab- 
bits inject^ with iodized rabbit serum re- 
sponded with the formation of precipitins: in 
other words, following linkage with the homol- 
ogous protein of the animal, iodine became a 
complete antigen 

.Another important tj-pe of partial antigen 
IS represented bj’ lipoids that become complete 
antigens when combined with an appropriate 
carrier substance These lipoid haptens are 
widespread in animals m the form of the 
hetero^enelic antigens (Forssman*®*) When a 
rabbit receix'es an injection of aqueous extract 
of horse kidney, antibodies are formed that are 
directed not only against horse kidney, but 
also against sheep’s blood. In other words, 
the rabbit serum acquires the property of 
hemolyzing sheep erythrocytes. Conx'ersely, 
a hemolvtic serum produced by injecting sheep 
erx-throcytes, gives positix-e complement fixa- 
tion reactions with horse kidney extract. 
Thus, sheep erythrocytes and horse kidney 
contain a common antigenic component, and 
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this same component is demonstrable in the 
organs and red blood cells of numerous other 
animals The Forssraan antigen has hitherto 
always been regarded as a lipoid, smce it is 
soluble in alcohol Recent investigations, 
however, would seem to indicate that it con 
sists of a carbohydrate complex 
Numerous authors have been able to atler 
gize animals with conjugated hpoids Sachs, 
Witebsky, and others have shown that hpoids 
in the human organism are capable of produc 
ing autogenous antigens that play an impor 
tant part in the pathology and serologj of 
syphilis, as well as of other diseases 

The investigations of Heidelbei^ger have 
called attention to the great importance of the 
carbohydrate haptens Heidelberger’s work 
would seem to indicate that these are respon 
sible for the specificity of bacterial antigens 
The mechanism of haptenization probably 
plays a much more important r6le than is now 
realized It would seem to be responsible for 
the majority of allergic dermatitides and for 
drug allergies involving not only the skm but 
also the mucous membranes 

E ENDOGENOUS ALLERGENS 
In contrast w ith exogenous allergy, the prin 
cipal causal agents of which are inhalants, 
ingestants, injectants and contactants the 
term endogenous allergy designates those h> per 
sensitivities in which the allergens are formed 
within the body The endogenous allergens 
may be divided according to their origin into 
two groups, the auto endogenous and the 
hetero endogenous W'e speak of auto endog 
enous allergens when autogenous substances 
(e g body cells and (heir products, or tissue 
fluids) acquire antigenicity under certain 
conditions that will be discussed below 
Hetero endogenous allergens are foreign sub 
stances, chiefly of proteinogenous nature, that 
enter the organism from w ithout but call forth 
antibody formation only after multiplication or 
growth within the body The chief types of 
hetero endogenous allergens are bactena, vi 
ruses, fungi, and certain parasites, or their 
products 

For the sake of clarity, it is necessary at the 
outset to differentiate the endogenous aller 
gens from those agents with which they might 
possibly be confused Thus, ingestants (foods 


or drugs) are often not allergenic per se but 
acquire antigenicity only after transformation 
by metabolic processes The resulting sub 
stances, m view of their origin, are properlj 
designated as secondary exogenous allergens 
Likewise exogenous partial antigens {exog- 
enous haptens) such as ingested or injected 
drugs, which become complete allergens only 
after conjugation with body protein, must also 
be thought of as essentiall) exogenous in 
nature Finally, in the case of parasites both 
possibilities exist they hav e to be considered 
as exogenous when acting as a result of inhala 
tion (eg, ascaris in laboratory workers), and 
as endogenous when the sensitization occurs 
after their growth or multiplication within the 
bodj 

It IS interesting to note that authors m differ 
ent fields of medicine as earl> as 1910 tried to 
explain certain diseases on the basis of allergy 
to the body’s own protein Terms such as 
‘auto anaphylaxis” (Elschmg*”), ‘‘auto sensi 
tization” (Whitfield”^, endo allergy” (von 
llergmann***), and ‘ intrinsic asthma” (Racke 
rnann^) give some indication of this trend 
However, in contrast to the multiplicity of 
clinical and experimental studies on exogenous 
allerg> only a very few investigators have 
wotk^ on the problem of endogenous allergj 
(Barber Berger,^**' von Bergmann/” Doerr,** 
Duke **'* Elschnig,^*® LichtwJtz,®“^ Racke 
mann,** Saleii,“* Sulzberger ♦ Urbach, and 
Whitfield”’) The evidence that rheumatic 
fever and allied diseases are due to an endog 
enous allerg) to the products of proteolysis of 
the tissues as well as to metabolites of mvad 
ing micro organisms was thoroughly con 
sidered by Lichtwitz^"* in his recent mono 
graph Most of the authors mentioned, 
howevrer, confined themselves to the rather 
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narrow' limits of their specialties, such as the 
skin, the eye, the female sexual organs, and 
bacteria. Since no comprehensive 
existed, an attempt was made®”’ to present the 
theoretic foundation and climcal manifesta- 
tions of the endogenousK" acquired hj-per- 
sensitu ities. 

The concept of endogenous allergj' is, as will 
be seen below , the logical supplement to that 
of exogenous allergj' It leads us to search 
not only for allergens coming from w ithout but 
also for those arising within the bod}' This 
knowledge, in turn, has stimulated the develop- 
ment of new diagnostic methods for identify- 
ing endogenous allergens, which for obxnous 
reasons cannot be demonstrated by the same 
technics as those used for tlie exogenous. 
And, abme all, this concept has been instru- 
mental in attempts to work out methods of 
treatment. 

1. AtnO-ENIWGENOUS .■\llercens 

Auto-endogenous allergens, or, by conden- 
sation, auto-allergens, may arise from man> 
different sources. We shall exclude from con- 
sideration those that are physiologic, so to 
speak, because they do not elicit an\ morbid 
reactions. An example would be the t\T>e 
responsible for the formation of the blood group 
antibodies. The pathologic auto-allergens, on 
the other hand, consist of altered autogenous 
proteins that — as a result of autolyiic, inflam- 
mator\% degenerati\ e, or other physicochemi- 
cal processes — ha\e become foreign to the 
organism and have thus acquired antigenicity 
More specifically, auto-allergens are derived 
from the breakdown or catabolic products of 
diseased organs, particularly the skin, en- 
docrine glands, and liver, from intermediarj- 
or split metabolic products, and finally from 
the disintegration of tissue fluids (exudates 
and transudates) and hemorrhages 

.•\utogenous allergens may be subdnided, 
as are the exogenous allergens, into pnmarx- 
and secondan.' forms, and possibly also into 
haptens. 

I’rimary allergens are those that originate 
directly from diseased tissues or abnormal 
endocrine products. As an example of how a 
diseased organ may gi\e rise to autogenous 
allergx-, one may cite sympathetic ophthalmia 
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It has been established by immunologic meth- 
ods (see below) that this condition represents 
an allergic response to the patient's own uveal 
pigment. In addition, there is evidence that 
abnormal endocrine products may cause aller- 
gic manifestations, as demonstrated sero- 
li^ically by antihormones. 

Seamdary auto-endogenous allergens are 
concei\-ably formed m the following manner. 
WTien a tissue is sensitized, whether by 
exc^enous or by endogenous allergens, and 
its protein as a result of a se\ ere reaction is 
rendered foreign to the organism, this altered 
protein may act as a new allergen on other 
organs This is demonstrated clinically by 
the appearance of a different tjpe of manifes- 
tation m a different organ after a suitable 
latent period The following case may clarify 
this concept 

\ woman 2l >ears of age and in good health, who 
had ne3er prcMousU received anv tvpc ol serum, was 
given a prophv lactic injection ot diphthena toxin- 
antuoxin Fortv -eight hours later the site of injection 
(the upper part ot the thigh* presented a severe local 
reaction with diffuse and brawnv swelling (\rthus 
phenomenon) This persisted for sit da vs and was fol- 
lowed b> pains in several joints On the tenth da) 
alter the injection an urticarial esanthem appeared on 
the posterior aspects of the arms and there was also a 
MRiultaneous flare-up ot the reaction in the site of in- 
jection Nine davs later the urticarial outbreak in- 
creased m inlensitv and spread to the tace. neck, back, 
and loner extremities Four dais later the urticaria 
was replaced bv an acute vesicular dermatitis (Fig 
27). although no local iherapv had been used 

In view of the tact that the second urticarial rash 
occurred just nine davs after the brst one, it ma> prop- 
ertv he classifled as a fractionated serum sickness 
The eczematous rash, however we consider to be an 
expression of an allerg) to a secondarv endogenous 
allergen The latter arose from the “heterogeoiza- 
lion”* of cutaneous proteins as a result of the severe 
local anaphvlasis (.Xrthus phenomenon) This con- 
clusion Is further supported bv the fact that eczema- 
tous lesions have nev er been observ ed in serum sickness, 
since the shock structures are the blood vessels and not 
the epidermis Hence the dermatitis maj best lie es 
plained on the basis of an endogenous allergv caused b> 
asecondarv endogenous allergen Toanalvze this case 
further it la apparent that the horse serum in the anti- 
toxin was a primarv exogenous allergen, producing the 
fractionated serum «icJ.ness It was not the horse 
serum, however but the bodv proteins altered b) the 
severe \rthus phenomenon that presumabl) allergued 
the epidcrmij produang a dermatitis 
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The concept of an endogenous allerg> caused capacit> of reacting specif cally itl appro 
by secondary endogenous allergens was first pnate antibodies but lack the abilit\ to call 
formulated on an experimental basis by Man forth the production of antibodies \\ e should 
waring and his associates and climcalh by like toadvance the hypothesis that en logenous 
Barber The latter assurred that certain lipoids and carbohydrates as well as endog 
bacteria by acting on a pre\ lously allergized enously formed porphx nn max under certain 
organ such as the hxer so alter some of the circumstances act in this way Th s xiew 
lixer protein that it becomes allergenic and x ould be analogous to the w ell kn wnlactthat 
must be cons dered a secondary endogenous lipoids and carbohydrates when introduced 



Fig 27 \esic lar Dzrshiitis as Expression of \liercy to Secovdary Evdocenoos Alleecen 
CoropI cated mecfaan sm uoderly ng this is nd cated n text 

allergen Barber stated it as his belief that into the body may act as exogenous haptens 

the appearance of urinary proteoses in such and become complete antigens on conjugation 

cases was ex idence of the presence of a second with proteins The same concept may apply 
ary endogenous allergen He tned to explam even more to hetero endogenous allergy \ ith 

on the basis of this mechanism the clinical particular reference to bacteria On the basis 

observation that different allergens may el at of the inxestigations of Heidelberger and 

the same allergic sxmptoms in one person A\ery and of others it seems hkeh that it is 

In addition to the primary and secondary the carbohydrate and hpoid constituents 
endogenous allergens it is conceivable that rather than the proteins of bacteria that are 
diseased or altered tissue substances max as responsible for allergization Sensitization to 
sume the character of haptens This means autogenous lipoids has been demonstrated by 
that the autogenous substances acquire the Henning 
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In this connection mention should be made 
of the highly significant work of Burky®* 
His investigations seive to explain the allei^c 
manifestations obseived in infectious diseases, 
and also help clanf}’ tlie mechanism of phra- 
cal allerg)-. Burk)- showed that staphylococ- 
cus toxin prepared in a broth made from rat 
muscle allergizes rats to this broth , and these 
animals also become hypersensitn e to trauma, 
probably because it releases into the blood sub- 
stances identical with those contained in the 
broth. Comparable obseiw-ations were made 
by others with homologous skin autolysates 
in rabbits, since sensitization was produced 
only if increasing doses of Staphylococcus 
toxin were administered simuifaneousJj' (see 
below). Applying the Burky technic, 
Schwentker and Comploier^ found that most 
persons suffering from scarlet fe\ er developed 
circulating antibodies to their own kidney tis- 
sues This led the authors to conclude that 
streptococcus toxin damages some of the kid- 
nej- tissue during the pnmar\' stages of scarlet 
fever — even though the damage may be clini- 
cally undetectable. The denatured kidne\ 
proteins combine with the bactena and/or 
their products and are thus rendered antigenic 
Hence, the production of specific antibodies 
may be assumed to be the cause of posiscarla- 
tinal nephritis. 

Karady’s*®' experiments indicating that the 
organism’s own protein can be so changed by 
various phj-sical agents (e g., heat and cold) 
as to acquire antigenicity, are more fully dis- 
cussed on p . 135. 

IVe fully appreciate the fact that the con- 
cept of endogenous allerg)-, attractive as it may 
be on clinical grounds, must remain hi-pothetic 
as long as the endogenous allergens cannot be 
isolated in order to demonstrate an antigen- 
antibody reaction. It will be readily under- 
stood that the antibodies produced by these 
auto-allergens cannot be demonstrated by the 
usual methods. Occasionally it is possible to 
find the endogenous allergen in the patient’s 
urine in the form of Oriel’s P substance. 
Rarely, the antigen is to be found in the blood, 
as for example in certain menstrual allergies 
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(Geber, Urbach), in the menstrual discharge 
(Salen), or m the milk (Duke). 

If, how ever, future experimental w ork should 
confirm the idea of an endogenous allerg) due 
to secondar) as well as primal)- endogenous 
ailerons and haptens, it would ser\-e to e.xplain 
a host of hitherto vague s)'mptoms that pos- 
sess some of the characteristics of h)-persensi- 
tiveness but have ne\er been shown to be due 
to e.xogenous allergens. 

2. Clinical ilAviFESTATioxs of 
-Auto-endogenous .Allercl 
The clinical manifestations of auto-endo- 
genous allerg)- will be described here under 
headings (fiat group the substances to which 
the) are due, as follows. 

a) BLOOD VXD BLOOD SERUM AS 
AUTO-ESDOOEXOUS ALLERGENS 
The classic proof of the existence of auto- 
allergens — and mcidentally, the most thor- 
oughly investigated example in this connec- 
tion — IS paroxysmal lietftoglobtnnrta. This 
term describes the cbnical syndrome in which, 
after exposure to cold, there appear chill, fever, 
and a transitor)- hemoglobinuria, accom- 
panied by manifestations of the nature of 
Widal’s hemoclastic crisis (drop m blood pres- 
sure and leucoc)-te count, change m refrac- 
trometric index of the serum, change in coagu- 
lability of the blood, etc ). Donath and 
Landsteiner*®’ ha\ e show n that a true antigen- 
antibody reaction is the cause of these mani- 
festations and that antibodies (autohemoly- 
sins) directed against the body’s erj throcx-tes 
have been produced within the organism. 
Miyakaxa experimentally demonstrated the 
appearance of antibodies following thedestruc- 
tion of ei)'throc)-tes in the blood stream by 
means of phenylhydrazine 

Autoliemaggittliitalion is the clumping of 
erx-throc) tes into irregular masses, xisible to 
the nak^ exe as well as microscopically, by 
the action of the indix idual’s ow n serum, w ith- 
out bacterial action, at room temperature and 
rex-ersible at body temperature It is known 
to be due to the interaction of the agglutinin 
of the serum w-ith the agglutinogen of the 
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erythrocj tes Since this union occurs onlj at 
temperatures below that of the body (and m 
the laboratory at refrigerator temperatures) 
the antigen is know n as cold hemagglutinin * 
A rise in the auto agglutination titer is ob 
served in diverse pathologic states including 
virus pneumonia acute and chronic acquired 
hemolj tic anemias leucemia lymiphoblasto 
mas acute bacterial infections cirrhosis of the 
In er sj'philis trypanosomiasis malaria car 
cinotra relapsing fever infectious mononu 
cleosis epileps> bland venous thrombosis 
snake bite poisoning Rajmauds syndrome 
and hemolytic reactions from sulfonamides 
\\’hen the cold agglutinin titer is sufficiently 
high clinical symptoms may sometimes appear 
after exposure to cold It should be noted 
that the isoagglutinin is active not wily against 
the patient s ow n ery throcy tes but against all 
types of human red blood cells as well as to 
some extent against those of other animal 
species (Dameshek Turner and Jackson ®) 
Hence it may be related to the heterogenetic 
(Forssman) antigen 

As regards the mechanism of its formation 
Dameshek'^” considers the effect of the infec 
tion Itself — as well as the possibility that a 
sufficient number of red cells may be so altered 
by a sulfonamide compound as to serve as an 
antigen with the subsequent formation of an 
agglutinating antibody — a clear instance of 
endogenous allergy The titer of cold agglu 
tinins rises in atypical pneumonia during the 
second week after the onset of respiratory 
symptoms (Turner and Jackson*'®) and is 
therefore a diagnostic aid Confusion in the 
typing and cross matching of blood may arise 
because of the presence of this antibody but 
may be a\ ended by special laboratiwy piecau 
tions (Lindsey*") In a very severe case of 
autohemagglutination \ickuir* effected a 
cure by means of transfusions of citrated blood 
and intrav enous injections of 10 cc of hepann 
in 10 per cent glucose and saline An excellent 
review article on cold hemagglutination was 
pubhshed by Stats and W asserman * ® 


*Synon>m old >gel tnns ^utoagg a n n panag 
glut nms 
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Recent investigations concerning the J?/i 
factor clarify the mechanism of one of the most 
interesting forms of endogenous allergization 
This antigen — named for the fact that it occurs 
in the erythrocytes of the Macaens rhesus 
monkey — is contained in the red blood cells of 
about 86 per cent of human beings and may 
give rise to iso immunization under certain 
circumstances An Rh negative woman 
gravad with an Rh positive fetus (the charac 
tenstic being inherited as a mendehan domi 
nant) will form anti Rh antibodies (agglu 
timns) as a result of the passage of fetal 
erythrocytes through the normal or diseased 
placenta into her circulation Thus she is 
actively sensitized to an endogenous allergen 
(fetal Rh factor) and will thereafter react to 
transfusions of Rh positive blood with he 
molysis agglutination and the consequences 
thereof At the same time the specific 
aniibod es reach the fetal circulation since the 
placenta is permeable to them and as a result 
the fetus is passively sensitized so to speak 
to Its own erythrocytes — or more specifically 
to an antigen contained in its erythrocytes 
This fetal antigen antibody response is re 
sponsible for intravascular hemolysis setting 
up a sequence of pathologic changes culimnat 
mg in ery ihroblastosis (p 366) 

WTiitfield drew attention to the fact that 
deep seated ecchymosis due to trauma frac 
tures or torn muscles was followed within 
nine to twelve days by generalized erythem 
ato urticarial eruptions Similar observa 
tions have been made by Barber Urbach and 
others Particularly interesting is the occa 
sional occurrence of urticarial zones surround 
ing hemorrhagic purpuric lesions as noted by 
V»bv\6eW pieswmaWy ive dwe a 
auto allergic mechanism 

It must be noted however that human be 
mgs and animals can become hypersensitive 
not only to the ery throcy tes of their own blood 
but also to their crj.n serum or plasma Bizzo- 
zero has demonstrated that repeated mtra 
cutaneous injections of their own serum 
sensitized the skin of 9 of 2o persons on whom 
the experiment was performed Comparable 
to this are the reports of \elli Netter \athan 
and Grundmann Mane and Tezner and 
Reiter who have described the apperance of 
serum sickness following mjections of homol 
ogous serum m individuals who had previously 
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received hurran serum Marks”* observed 
the sensitization of two patients from re- 
peated subcutaneous injections of their own 
serum given in the treatment of Ij-mpho- 
pathia ^enereum. Schmidt even reported a 
case of death in protracted shock following a 
second subcutaneous injection of measles 
con\'alescent serum eight da} s after the first 

Eickhoff, as well as Geissendoerfer, dupli- 
cated these observations in anunals Autog 
enous serum repeatedly administered paren- 
terally w as capable of eliciting allergic reactions 
almost identical with those elicited by foreign 
serums. 

b) EXUD\TES AND TRANSTID.4TES AS 
AUTO-ENDOGENOUS ALLERGENS 

This grouping comprises cases of endog- 
enous allerg}' due to absorption of autogenous 
protein contained m transudates and evudates 
that has become, in effect, foreign to the body 
Duke,^®® for example, published a report of 
3 women w ho had a serum-sickness-hke 
sjTnptom complex following rapid absorption 
of their awn milk In each case the condition 
could be relieved through the use of the breast 
pump. In one instance, in which the condi- 
tion followed the w eaning of a baby, the sv-mp- 
toms were so severe that it was necessaiy to 
administer epinephrine repeatedly. In one 
of the patients who had been secreting about 1 
dram of milk a day during the se\'en years 
following the weaning of her child, passive 
transfer was successful only by means of her 
wot of cow-’s vattk.. Fwtthercwoie, 
injection of 0 02 cc. of a 1:10,000 solution of 
her own milk w as follow ed not only by a most 
severe urticarial reaction but also by an attack 
of asthma and an intense general pruritus. 
Subsequent to these reactions, the patient 
became insensitive to her own milk and the 
secretion of milk decreased, stopping alto- 
gether after about three weeks. 

Falls, Freda, and Cohen*'* found that a large 
percentage of nonpregnant w omen in the child- 
bearing ages give a positive immediate reaction 
to the intracutaneous administration of 001 
cc. of colostrum, while most pregnant women 
do not. The authors conclude that the body 
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IS allergized to the protein by the small amount 
of colostrum produced in the breasts of non- 
pregnant women after puberty Pregnancy, 
by gradually increasing the colostrum produc- 
tion, creates a temporaiy specific anergy to 
this protein Even though this reaction is not 
sufficienth* reliable to constitute a practical 
test for pregnancy (Weisman and Snyder^'^), 
it nonetheless reveals a striking incidence, in- 
\"of\ing about 75 per cent of women of child- 
bearing age, of a common form of endogenous 
allerg} However, Davey and Date}-*'* found 
the test to show an almost complete lack of 
specificitv A similar mechanism of specific 
aneigv' in gravid women, resulting in a cu 
taneous insensitiveness to fetal protein, will be 
discussed in the section on allerg}* to preg 
nancy 

Rapid absorption of pleural or peritonea! 
exudiiles. or of synovial effusions following 
aspiration of a joint, has occasionally been ob- 
served to bring on senim-sickness-like con- 
ditions (such as urticaria, angioneurotic edema, 
hvdranhrcsis, and fever). In a case obsen-ed 
bv one of us. angioneurotic edema occurred 
following each refilling of a therapeutic pneu- 
mothorav In this connection, mention should 
also be made of the urticarias tollowing lur- 
analioii, burns, and prolonged exposure to 
sunlight We might also include here the 
allergic reactions that have been observed fol- 
ovvmg injections of autogenous exudates 

C) PROTEOSES EXCRETED I\ THE URINE 

(oriel’s p substance) 

There is an extensive literature on the ques- 
tion as to whether the proteoses found by 
Barber and One!*^'* in the urine m allergic dis- 
eases are specific endogenous allergens Here 
we should like to consider only the following 
questions' Is this substance excreted in greater 
quantity during allergic attacks’ Is it spe- 
cific? Does it have any therapeutic value? 

None of these queries has as }et have been 
satisfactorily answered, despite the fact that 
numerous investigations have been made in 
the past twelve }ears Many authors, includ- 
ing Tuft and BrofJsk} , \‘i!]a!ba, and Urbach, 
have confirmed the finding that larger amounts 
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of P substance are excreted during allergic 
attacks than m the free intervals The 
specificit) of the proteoses however is em 
phaticall) disputed by Freeman Cormia 
Cornbleet and man\ others while Burgess** 
who checked Oriel s observations at the request 
of the British Medical Association as well as 
van Leeuwen R Baranj Rallos Black 
Shelmire and Gate confirmed Oriel s findings 
Gate* “ reported the interesting observation 
that the P substance produces specific reac 
tions only when injected together with the 
serum of the same individual Regarding 



Ang oneurotic edema that cou d be expcnmentaJJ) 
ehcited t \ injection of autogenous urinarj proteoses 

therapeutic results with this substance Trasoff 
and Meranze \ aughan Tuft and Brodsk> 
and man) others had no success On the 
other hand Liebman and Bigland Darl> and 
\\ lutehead Eichenlaub Gate Burgess and 
others reported some good results 

How are these widelj divergent opinions to 
be explained’ On the basis of our own inves 
tiga tions we venture the following conclusion 
Itischiefl) in cases of endogenousallergy that 
allergens {primaiy or secondarj) are likelj to 
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be excreted m the urine in such a state that 
they can be utilized for testing or therapv 
In cases of exogenous allerg) however the 
allergens generally will have been so altered or 
destroyed that their derivatives in the urine 
vill have lost their antigenicit) 

Furthermore we believe that the technic of 
Thiers**® should alwa)s be emplo)ed for the 
extraction of the proteoses Together with 
Gate we should like to warn against the use of 
strong concentrations for test purposes such 
concentrations ma) act nonspecificall) and 
may occasionally elicit sev ere focal and general 
reactions We recommend that the first in 
jection should not exceed a concentration of 
1 10 000 W e are of the opinion that in cases 
of endogenous allergy therapeutic trial with 
autogenous unnaiy proteoses ts warranted 
Figure 28 shows an angioneurotic edema of 
unknow n ongin This condition could be 
evoked by administering autogenous urinary 
proteoses After ten injections the patient 
became asyinpiomatic apparently as a result 
of the treatment A similar mechanism mav 
perhaps be the basis of the good results ob 
tamed with auto urotherapy by Jausion and 
Pages m light dermatoses by Jausion and 
Paleologue in chronic dermatitides by Au;a 
leu and Colombies in a severe caseofangio 
neurotic edema and by Skrokowska m a case 
of ery thema annulare resistant to other 
treatment 

d) DISEASED TISSUES AS AUTO 
ENDOGENOUS ALLERGENS 
While only relatively few observations can 
be cited to illustrate the action of altered tissue 
proteins as endogenous allergens it is our con 
tArfftJiT iAst fAcs iTOsntff.wf.’ST cs /sr 

more often than can be actually demonstrated 
in the present state of know ledge 

(1) Altered Tissues of the Eye as 
Eiidogenotts Allergens 
Long before the term endogenous allergy 
was coined certain diseases of the eye were 
considered as clinical expressions of auto 
anaphylaxis As early as 1910 Elschnig*** 
assumed that the cause of sympathetic oph 
thalmia was a sensitization to the organ specific 
uveal pigment that as a result of trauma to the 
uvea had been destroyed and absorbed The 
pigment was assumed to induce the formation 
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of organ-specific antibodies with consequent 
sensitization of the remaining uvea! structures 
and of the opposite ej'e. Woods^-' supported 
this hv'pothesis by demonstrating that patients 
with sj’mpathetic ophthalmia usually g^^e 
positive skin reactions to uveal pigments, 
while control subjects gU'e no reactions On 
the basis of these studies, he employed meal 
pigment as a therapeutic agent in the treat- 
ment of this disease, and reported good results. 

According to \'erhoeff and Lemome,®^ 
hypersensitiveness to lens protein may be con- 
sidered as the possible cause of endophthalmitis 
phaco-anaphylactica. After an operation on 
the lens of the eye, lens substance is liberated, 
and this materia! brings on a phaco-anaphy - 
lactic inflammation that prevents complete 
healing after the cataract extraction Court* 
ney®^ reported that such patients gave posi- 
tive skm reactions to lens protem. Burky“ 
demonstrated that rabbits that had been 
allergized to a lens-toxin combination de- 
veloped typical endophthalmitis following in- 
jection of lens protein into the antenor cham- 
ber of the eye. This w as recently' confirmed 
by Scobee and Slaughter BurLy and 
Woods’*® utilized this knowledge for prophy- 
lactic and therapeutic purposes. They found 
that desensitization with lens proteins in 
patients who ga\e positixe reactions to lens 
extracts before operation, tended to ameliorate 
or totally inhibit such postoperativeinflamma- 
tions. 

Furthermore, certain forms of keratitis 
parenchymatosa are said to be of endo-allergic 
origin Both Loew and Frieberg describe such 
cases occurring postoperatively These were 
cases of keratoplasty in which extremely 
se\ere noninfectious parenchymatous inflam- 
mation of the cornea set in ten to fourteen day s 
after operation. It was assumed that the 
patient had been allergized by absorption of 
corneal protein released in the course of thehrst 
operation, and that the second operation 
(keratoplasty, iridectomy) had elicited allergic 
inflammation of the cornea Loewenstein is 
of the opinion that interstitial keratitis appear- 
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ing in the course of trachomatous processes of 
long duration is to be attributed to absorption 
of corneal protem altered as a result of local 
nutritional disturbances. 

( 2 ) Altered Cxttaneous Protein as an 
Endogenous Allergen 

Xot only blood serum but also tissue fluid 
may act as an endogenous allergen. Thus, 
Whitfield’*® reported a case of acute vesicular 



Fre 29 Endocevois ■\llebc\ 

DiSuse urticana appearing ten da>s after se\ere 
abrasion of skm over sternum 


dermatitis in which the serous discharge, 
trickling o\ er normal skin areas, produced a 
fine vesicular eruption, while the patient’s 
serum did not produce any reaction on his ow n 
skin From this observation, the author con- 
cluded that a human being may become allergic 
to the products of his own broken-down tissues. 
On the basis of a number of such clinical find- 
ings, Whitfield claimed that the generalized 
papulovesicular eruptions sometimes seen fol- 
lowing severe scratching and/or irritating 
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therapj of a localized patch of chronic derma 
titis are attributable to hypersensiiiveness to 
tissue products that have become foreign to the 
body The same holds good for urticaria 
appearing eight to ten days after an abrasion 
(Fig 29) or a severe \accinal reaction (Fig 30) 
and for disseminate rashes that sometimes 
follow irritating local treatment of varicose 
ulcers or severe scratching of a dermatitis on 
the lov\er part of the leg (based on circulatory 
disturbances etc) (Brown”*) Whitfield 
called this phenomenon aulosensitizalwn 



FlO 30 ENDOGE>Ot8 AilERCY 
Er>themato urticanal eruption occurring eight da>s 
after height of severe vaccinal reaction 


Hecht Sulzberger and W eil” succeeded in 
producing organ specific sensitization to homol 
ogous skin in rabbits by daily intramuscular 
injections of minced rabbit skin provided 
increasing doses of Staphylococcus toxin were 
given simultaneouslj for its synergistic effect 
Positive precipitin reactions v\ere obtained 
Hopkins and Burk>” advance the h>’pothesis 
that certain dermatoses of unknown cause 
especially on the hands maj be due to a com 
parable mechanism local sensitization to epi 
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dermal keratin or a product of kerati com 
bined with Staph> lococcus toxin liberated bj 
organisms of low grade virulence gri \ing in 
the skin The) suggest the name keratid 
for this lesion The concept of the so called 
dermatid (pp 736 783) also postulates 
autosensitization to altered cutaneous protein 

Hampton and Cooke** found that in the 
majont) of cases of allergic dermatitis the 
patients are reactive to human dander extract 
— ^prepared from human dandruff and rendered 
histamine free — and that their serums contain 
skin sensitizing antibodies to human dander 
Other allergies rarely and normal persons 
never react in this wa) Therefore these 
authors are inclined to believe that there is a 
relation between allergic dermatitis and dander 
sensitivit) Whether this sensitiveness is a 
cause or a result of the eczematous lesions has 
not as jet been determined However there 
is some evidence favoring the idea that these 
patients become secondarilj sensitized to their 
ow n skm protein It is nolewotthj that there 
IS no relationship between sensitivity to human 
dander and that to other animal danders 

Whether the id eruptions— such as epi 
dermophjiids levurids and bacterids— can 
properly be considered as phenomena of al 
lergization or whether these conditions are 
caused b> infectious or toxic agents will be 
discussed later in greater detail 

(?) Olltr Altered Organ Proteins as 
Endogenous lllergens 

While the two preceding sections have dealt 
with ophthalmic and cutaneous protein re 
spectivelj because there is some detailed 
knowledge of these mention must be made of 
observations concerning unrelated organs 
The reason so little is know n about the internal 
organs as sources of endogenous allergens is 
that the evidence can be onlj indirect com 
pnsing clinical findings Thus disappearance 
of cutaneous or other allergic manifestations 
following surgical removal of a diseased organ 
maj not be conv incing proof of an endo-allergic 
mechanism Furthermore methods of anti 
bod) determination are possible only in those 
few instances in which the endogenous aller 
gens can be isolated Thus Read Ileilbrunn 

• •Hamfton S F and Cooke R A J Al f sy IJ 6J 1911 
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and Liebert®-^ emploj'ed complement libation 
methods to demonstrate that after insulin 
shock therapy in patients with schizophrenia, 
the brain tissue is altered, as evidenced by the 
presence of circulating antibodies specihc for 
thewhitematterof thebrain. Lenis“'showed 
that the alcoholic extract of rabbit brain, 
activated b}' a foreign protein (horse serum), 
is antigenic in the rabbit, this being the first 


monkey or sheep brain, with nhite, horse 
or hog serum as “conveyors,” along with 
Mycobacterium tuberculosis or Micrococcus 
phlei in aquaphor Flocculation test revealed 
cross reactions between brain and testis, and 
to a lesser evtent, between brain and kidney. 

The following clinical examples strongly 
suggest the possibility of an endo-allergic 
mechanism. In a case of resistant urticaria, a 
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Generalized urticanal esanthem of three months’ duration in patient of 70 >ears niih carcmorna of rectum. 
After eatiipation of neoplasm, rash disappeared 

demonstration of isoantigenicity of a tissue 
lipoid. The antibrain sera reacted on com- 
plement fi.xation with the brain (and (estes) of 
different animal species, but not w ith any other 
organs; hence, brain lipoids are assumed to be 
iso-antigenic. Similar results were obtained 
in monkeys by Kopeloff and Kopeloff,*^ Using 
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hydatiform mole was ultimately discovered 
and Its removal was promptly followed by 
completecure. F/ccre 31 shows an urticarial 
exanthem in a patient 70 years of age with a 
carcinoma of the rectum. This eruption dis- 
appeared after e.xtirpation of the neoplasm. 
Barber'** and von Bergmann”^ are of the 
opinion that hepatic diseases particularly may 
lead to the production of endogenous allergens. 

reahae of course that clinical results in 
these cases do not prove that the resorbed 
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material acted as an allergen and not as a toxin 
Future investigation involving skin til ting 
with the suspected tissue protein as well as 
confirmation by antigen antibodj reactions 
w ill be necessaiy before such cases can properl> 
be classified as endogenous allergies 

e) HORilONAL ENDOGENOUS ALLERGV 

Even with our present limited knowledge 
the endocrine hormones would seem to act as 
endogenous allergens quite frequenll> This 
ma> occur either during functional alterations 
or as the result of actual pathologic changes of 
the endocrine glands Inasmuch as such 
functional changes as menstruation and preg 
nancj far outnumber diseases of the endocrine 
system allergic manifestations are much more 
often observed in association with changes of 
the first named type Hence we are able to 
consider these in some detail while other hor 
monal allergies can receive onlj brief discussion 

(1) female Sex Hormones as 
Endogenous Allergens 

^.llergic manifestations associated with men 
struation ovulation and pregnancj comprise 
such varied clinical pictures as migraine 
asthma acne and certain forms of dermatitis 
The first question to be considered is of course 
whether or not these conditions are of auto 
toxic or endo allergic origin This can best 
be answered b> examining separatelj the con 
ditions m menstruation and pregnane) 

Menstrual ^ //ergy —Geber”*’ must be given 
credit for first demonstrating by experimental 
methods that there is some special substance 
circulating in the blood when menstrual urti 
cana appears He was able to show that 
urticarial attacks can be provoked during the 
mterm“n5truum by intravenous injections of 
blood serum taken from the patient dunng the 
premenstrual flare of the skin lesions the same 
serum elicited no reactions in controls These 
findings were confirmed b> Lichtei**' and 
Harrison Geber*” contnbuted an even 
more important discovery namel) that the 
disturbances incident to menstruation can be 
cured by systematic injections of blood serum 

uo GtBEP J Dcnnat Ztschr 32 143 1921 B t J Drnut SI 
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taken during the exacerbation of the skin 
lesions asthma or other svmptoms 
Similar favorable therapeutic results were 
reported — independent!) in part from those of 
Geber — bv Hopkins and Eesten Malmin 
Hamson ** and Salen For this purpose 
Geber recommended intracutaneous admmis 
tiatjon of 0 2 to 0 4 cc of serum fpresened 
with 03 per cent phenol) every other da) 
The injections are to be earned out according 
to the depot method of Lehner and Rajka 
le four injections into the same skin site 
Salen emplo)ed menstrual discharge collected 
during the first hours of menstruation before 
it becomes defimtel) sanguineous 

Zondek and Bromberg‘S® hold that the thera 
peutic response of cases of pruritus vulvae to 
administration of estrogenic hormone is plau 
sibl) explained as a h)'posen5itization since 
small quantities are effective and large doses 
may cause exacerbations 
The senior author"^ reported a case of der 
maims d)smenonhoeica that appeared three 
to four da)s before each menstrual period 
(Figs 32 33) ibis time a substance was 
found in (he patient s blood that elicited sev ere 
immediate as well as dela)ed reactions when 
injected into her skin (Fig 34) No reactions 
were observed in controls When an inter 
\ ening pregnancy interrupted ov anan activ it) 
there was an almost complete remission of 
objective signs and subjective symptoms 
In 3 cases of deriratitis seen b) the senior 
author m which the lesions were localized on 
the hands and forearms and defimtel) flared 
before each menstrual period the skin condi 
tion readil) yielded to intracutaneous injec 
tions of autogenous serum withdrawn during 
the height or' the eruption 
Hie same method w as employ ed by us m the 
treatment of some 40 cases of acne menstruahs 
'ITiis condition is characterized by a definite 
flare of the lesions prior to or dunng the men 
strual penod (Figs 3o 36) Cameron®®* and 
the wnters have had good therapeutic results 
with autogenous premenstrual serum in men 
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strual migraine. Complete clinical relief has 
also been obtained by the senior author in two 
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Fio 32. Flare before and dunng menstrual penod 


in degree, could be elicited by an injection of 
folliculin during the intermenstruum The 
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FiC 33 Complete remioion after temporary X-ray 
castration 


patients with menstrual asthma and one with 
se\ere menstrual rhinopathy. The following 
remarkable case of premenstrual \omitmg 
complicated by diabetes and controlled b> in- 
jections of autogenous serum is worthy ol 
mention: 


A 13 year old girl with sesere diabetes requiring 45 
umts of insulin daily, had such seicre premenstrual 
\oraiting that the usual amount of insulin cau«^an 
alarming hypoglycemic reaction This occurr ur 
mg three con*ecutise months Due to the lact t 
menstruation was somewhat irregular, the dale cou 
not be anticipated and precautionary reduction in 
in^ulln dosage instituted. Autogenous premenstrual 
serum was obtained and administered in doses of 0 - cc 
after the ce«sation of menstruation ^ *1” 

menstrual period onU slight loraiting occurred an a 
the follow mg one the patient was without symptoms 
.About eight months later premenstrual somituig re 
curred. but it wa* not as 8e% ere, and tw o courses of in 
jections were again gi'en. During an 
period of one year since the last episode she has t>cen 
free of s\ mptoms. 


Riebel«» obsen-ed a patient with sneezing, 
nasal obstruction, chills, and a temperature o 
501 F. occurring one day before each menstrual 
period and persisting for three or four >*5. 
Exactly the same symptoms, although milder 



Fig 34 Evdogexois Allercx 
Dcn.on.irat.tin ol racn-tronl nllcscn b. cotineouj 
csts irarae pni.ent n> .» F.o 32) M - > t™' 

jon to autogenous premcn'lrual scrum NM = nega- 
te reaction to premenstrual serum of control N - 
icnrtice reaction to autogenous intermenUrual serum. 
3% neratixe reacUon to <crum of graud woman 


patient was cured by systematic treatment 
with this hormone. 
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JahieP"” suggested an interesting media 
nism to account for certain menstrually deter 
mined conditions reflux tubal menstruation 
was thought to proxiJe a preparatory mtra 
peritoneal dose of degenerating menstrual 
fluid while subsequent doses at the time of 
succeeding menses elicited asthma rhinopathj 
colic and anaphylactic hepatic crises 

It might seem quite simple to decide the 
qiestionof allergj versus toxicosis bj testing 


of an endogenous allergen if only the patient — 
and not the controls — reacted This distinc 
tion holds in those cases m which the skin 
represents the shock organ as in dermatitis 
dysmenorrhoeica and menstrual urticaria 
However m other forms of menstrual allergies 
in which the shock organ is not the skin (e g 
menstrual asthma and migraine) a negative 
skin test does not rule out the existence of a 
menstrual allergen Although both possi 
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Fic 35 Acne vulgaris Mth regular exacerbations 
t o to four da>s before each menstrual period 


Tie 36 Disa{ ii^aiunce of acne (without local 
treatment) after two courses of nlracutaneous mjec 
(ions of autogenous blood serum taken at t me of 
exacerbal on of cond tion 


the patient intracutaneously with her own pre 
menstrual serum or with menstrual secretion 
There is definite ev idence of the existence of a 
toxin lethal for female rats in the menstrual 
discharges of parous women especially in the 
endometrial debris (Smith and Smith^®) The 
decisions would be in favor of the toxin theory 
if both the patient and the controls reacted to 
the mtradermal injection of premenstrualblood 
serum when made during the intermenstruum 
But the evidence would favor the assumption 

H SuiIH o W and Si T 1 C V S Proc Soc E.p* B ol 1 
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bilities must be granted in principle it is often 
difficult to determine in an individual case 
whether one is dealing with a hormonal endog 
enous allergy on the basis of an antigen 
antibody reaction with a nonallergic hyper 
sensitiveness (pathergy) or with a menstrual 
toxin Properly performed skin tests w ith the 
steroid hormones (see below) will frequently 
provide convincing evidence \\ e are also 
conducting antihormone determinations in an 
attempt to differentiate between menstrual 
allergj and toxicosis 

Zondek and Bromberg®^® have notably 



AnTIGEXS (ALtEEGE^'S) 


131 


advanced our knowledge regarding this subject, 
which they refer to as “endocrine aUerg\-.” 
They tested 165 women intracutaneouslv with 
0.1 mg. of the following steroid hormones jn 
0.1 cc. of a specially prepared olhe oil. crj-s- 
talline estradiol, estrone, progesterone, preg 
nandiol, testosterone, androsterone, and des- 
owcorticosterone acetate. In 27 cases ot 
known or suspected allergic disease (including 
asthma, rhinopathy, chronic urticaria, angio- 
neurotic edema, certain dermatitides.migraine, 
psoriasis, and certain ophthalmologic condi- 
tions), in which symptoms appeared or were 
aggra\'ated in relation to menstruation, 70 per 
cent showed positive skin reactions to one or 
more of the hormones. Comparable results 
were obtained in cases of pruritus xaiKae and 
acne related to menstruation, of premenatrual 
tension, and of allergic diseases and pruritus 
\-ulvae related to the menopause Positive 
reactions appeared in 3 to 5 hours, and per- 
sisted as an erj'thematous, slightly elevated 
papule at least 0.3 cm in diameter for 24 hours 
or more. Many of the reactions that faded 
sooner could be made positive by the subcu- 
taneous injection of 1 mg of the test hormone 
24 hours later — the “recurrent test reaction ” 
In several cases, “retarded” reactions ap- 
peared at the site shortly before or with the 
appearance of menstrua! bleeding, even as 
long as 18 days later, presumably due to an 
antibody against the hormonal allergen formed 
n hen the set hormone w as at its niatmial level 
in the body. In some cases as little as 0 OOOl 
mg. (0.1 7) was capable of eliciting a reaction 
Personal and family histories of allerg}' and 
high blood eosinophilia were frequent in those 
w iih positive cutaneous tests Practical!} no 
reactions were obtained in normal women at 
any point of the menstrual rycie, in dv-smenor- 
rhea, in various allergic diseases without rela- 
tionship to menstruation or menopause, in 
pregnane}', and in tovemia of pregnanc}*- 

Passtve transfer was successful with the 
serum of two cases in which it was attempted. 
The amibody was thermostabile, and no pre- 
cipiiins or complement fixation antibodies were 
demonstrated. 

In three cases, generalised reactions consist- 
ing of vomiting, urticaria, dizziness, migraine, 
diarrhea, fever, metrorrhagia, and the like, 
were produced by the test dose which was con- 


sidered too small to elicit direct hormonal or 
toMc effects 

Desensitization was attempted with various 
hormones in 44 cases, and was successful in 22, 
and satistactor}' in 13 

The authors point out that endocrine al- 
lerg} IS a rare condition, and the cases were 
specially selected, \lthough the question is 
not settled, thej do not bebeve that endocrine 
allergic disturbances are conditioned merely 
b\ an overproduction of hormones 

Phillips^' show ed that certain allergic women 
who suffer from premenstrual headache, ten- 
sion. and associated dysfunctional ailments 
exhibited sharply positive reactions to intra- 
dermal testing with 0 02 cc. of a 1:5 dilution 
of S\ napoidm (Parke, Dav is) This is not an 
estrogen, but depends for its action on the 
presence of poieniially functional ovarian 
tissue Those women showing positive reac- 
tions were relieved ot their symptoms by intra- 
cutaneousdesensitization with the same prep- 
aration in doses up to 03 cc of the I:S 
dilution 

In our opinion the following facts also favor 
the idea ot anallerg}* (I) Cases of menstrual 
urticaria, m which attacks were provoked 
during the mtermenstruum b\ injection of pre- 
menstrual serum (Gtfber, Lichter, and Sal^n). 
(2) Dermatitis dv smenorrhceica and men- 
strual urticaria in which local reactions were 
induced with premenstrual blood only in the 
patients themselves, but never in other women 
(I'rbach) (3) Several cases of menstrual 
asthma where it was possible to perform pas- 
sive transfer of the hjpersensitiveness to men- 
strual secretion (Salen^). (4) .An observa- 
tion that an anaphylactic shock caused by an 
injection of estrone (theelm), was thereafter 
regularly followed bv- a recurnng sj'ndrome of 
urticaria, sneezing, and asthma shortly before 
each menstrual period (W alclbotl^). 

.As regards the source of the menstrual aller- 
gen, Geber is of the opinion that it is produced 
by disturbances in the endocrine functions of 
theovaries. Salen, on the other hand, believes 
(hat the endogenous allergens originate from 
the endometrium broken down during the 
menstrual c}'cle. In this connection, it might 
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be pertinent to mention those rare cases of 
acne and dermatitis observed by the authors 
that manifest themselves at the time of the 
rupture of the graafian follicle These patients 
responded readily to appropriate hormonal 
therap> Here too one may consider the 
possibility of ovarian substances acting as 
endogenous allergens 

Allergy Due to Pregnancy — As early as 1908 
Rosenau and Anderson^ demonstrated that 
guinea pigs can be allergized to extracts of 
guinea pig placenta These authors suggested 
the possibility of autosensitization and based 
an explanation of eclampsia on these expen 
ments More recently Yamada*^^ demon 
strated that guinea pigs could be specifically 
sensitized to the protein of eclamptic placentas 
by means of the serum of eclamptic patients 
From these experiments he concluded that 
puerperal eclampsia is an allergic phenomenon 
caused by a specific reaction between the 
abnormal protein of the eclamptic placenta 
and maternal antibodies to this protein See 
gal and Loeb®^’ found that the injection of 
anti placenta serum into pregnant rats was 
followed by fetal death due to degeneration of 
the placenta 

During recent years attempts have been 
made to interpret the so called toxemias of 
pregnancy as allergic in nature The fetus as 
well as the placenta were variously considered 
to act as the endogenous allergen This 
theory was based in pan on the fact that 
during pregnancy the organism — and espe 
cially the skin — shows a definite hypersensi 
tiveness to substances originating in the fetus 
and also to placental protein The serum of 
pregnant women possesses the capacity of pro 
teolytic action on placental protein Further 
more after injection of this protein it is pos 
sible to demonstrate specific antibodies in the 
blood of pregnant women 

Another example of the altered reactivity 
of the gravid organism this time due to an 
endogenous hapten may be found in the fol 
low-ing observations Pregnant women give 
decidedly weaker reactions to intracutaneous 
injections of organ extracts than do nonpreg 
nant women or than men But as the exten 
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sive studies of Cans* have shown addition 
of serum from pregnant women to the injected 
organ extract reverses the results that is the 
organ extract plus pregnancy serum brings on 
far stronger local reactions m pregnant than 
in nonpregnant women It seems therefore 
that pregnancy serum contains a substance to 
which the pregnant organism is hypersensitive 
This substance might be considered an endog 
enous hapten since pregnancy serum alone 
IS not capable of eliciting these skin reactions 
This view conforms with Jegorovv s observa 
tion that only pregnant women give skin 
reactions to split products of placental protein 
obtained by a special lysate method 

Starting from the hypothesis that fetal pro 
tern may act in the maternal organism as an 
allergen against which antibodies are formed 
the senior author^' injected fetal extract intra 
cutaneously m a senes of patients Normal 
women and those in the first few months of 
pregnancy gave strong papuloerythematous 
skin reactions in tw enty four hours while preg 
nant women in the final trimester gave negative 
or only very slightly positive reactions These 
results can be explained only on the basis of 
the assumption that the gravid organism 
eventually acquires a specific anergy to fetal 
proteins It is interesting to note how similar 
this mechanism is to that of the cutaneous 
sensitiven^ of gravid women to colostrum 
(see above) 

Mention should also be made here of the 
good results obtained in the dermatoses of 
pregnancy by means of systematic injections 
of the serum of normal pregnant women 
The effects of this therapeutic measure may 
be explained by the fact that the blood m these 
pabents contains an abnormal amount of 
endogenous allergens that are neutralized by 
the antibodies in the serum administered 

According to Finch nausea and vomiting 
accompanying pregnancy are due the patient s 
hypersensitiveness to the secretion of her own 
corpus luteum of pregnancy Finch holds 
that this hyqiothesis is proved by the following 
facts (1) Pregnant women suffering from 
this syndrome give strong immediate skin re 
actions to 0 02 cc of progestin (2) Sev eral 
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of the pregnant patients nho ga^-e three or 
four positive reactions to progestin, mtra- 
dermally administered. subsequentK (as late 
as fi\e ^veeks after the injection) reported that 
whenever they became se\ erely nauseated, the 
site of injection flared (3) The b\mptoms 
could be alleviated or completely controlled by 
injections of graduated doses of progestin 
Finch’s results could not be confirmed by 
Zondek and Bromberg 

(3) Oiker HerKifnes as Endogenous Allergens 

Xumerous reports testify that individuals 
ha\ e been pro\ ed to be sensitive to such endo- 
crine products as insulin, pitmtrm. thyroid, 
pancreatin. and epinephrine. The present 
discussion is confined to ecperimentall}* con- 
firmed obser^tition of cases m w hich the patient 
is hjTjersensitive to the endocrine product it- 
self, and not to the animal protein from hich 
it is derii-ed nor to the diluent in uhich it is 
dissolved (such as com oil or peanut oil) 
Harten and Walzer^’ have thoroughly re- 
viewed this topic. 

It was Tuft*“ who first admneed unequivo- 
cal proof of specific hsTsersensitiveoess to 
endocrine products. He established the exis- 
tence of allergic hj-persensitiveness to insulin 
by means of skin tests and by demonstrating 
the presence of specific circulating Prausnilz- 
Kuestner antibodies to this substance. These 
findings were confirmed with respect to h)per- 
sensitiveness to insulin by Sammis*‘ and 
Lasch®*^; in regard to pancreatic extract by 
Criep^, to epinephrine by Durum'**; to solu- 
tion of posterior pituitary* by Simon and 
Ryder.'*^ TTie demonstration by Selye and 
his collaborators'®* that under certain expen- 
mental conditions o^rdosge with desoxj’- 
corticosterone acetate elicits in rats a poly- 
arthritis which histologically resembles that 
seen in acute rheumatic ^e^er, may well be 
e.xplained as an endogenous allergj' to this 
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hormone of the adrenal corte.x (I'rbach"’). 
although definitive proof is lacking. 

It should be pointed out that endogenous 
allergies due to endoenne products can some- 
times be manifested as a h\-po- or insensitii^- 
ness Thus, although insulin resistance is 
associated with a number of clinical factors 
and has given rise to sev'eral hj-potheses as to 
its mechanism. Martin et al in reviewing the 
literature up to lb41. call attention to the 
frequency with which allergj’ is associated 
with this condition Precipitins to insulin and 
positive passive transfer with the serums of 
insulin-resistant patients have been demon- 
strated (Lerman.“* Root®**’) In e-xplaining 
the mechanism of insulin resistance in infec- 
tion. Rooi“" has suggested that the latter may 
not merely stimulate the antigenic mechanism 
in such a way as to produce antibodies to the 
specific invading organism but may stir up 
antibodies to msubn itself — a clear instance of 
parallergj- It is quite conceivable that sub- 
stances in the blood that inhibit the action of 
insulin, the so-called “insulin antagonist," 
may actually be antibodies to this hormone 

In the study of autogenous organ-specific 
aUergiraiion. special significance must be 
attributed to the antihormones. This term 
is applied by Collip to substances that appear 
in the serum of animals and human beings 
undergoing prolonged treatment w ith anterior 
piluitatv*, gonadotropin, thjT 0 .xin, or other 
endocrine e.xtracts. Collip and his associates 
hold that the antihormones are true hormones 
with an antagonistic effect. Thompson*** 
IS ol the opinion that they are immune bodies 
of unusual tjpe, the hormonal substances act- 
ing as antigens. These hormonal antigens are 
probably comple.x in nature, for the hormone 
can be separated by suitable methods from the 
carrier substance, which is antigenic, while the 
hormonal portion is not, and may therefore be 
considered as a hapten Werner*® found that 
ui animals refractorj' states were produced to 
the thyrotropic principle by doses too small to 
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have any stimulating effect but large enough 
to act as immunizing agents A number of 
other observations suggest similarities between 
antihormones and antibodies Thus, Twom- 
bly®®® pointed out that nearly all the substances 
producing antihormones are protein m nature, 
while nonproteins like estnn fail to do so m 
the rabbit However it must be granted that 
such non protein hormones as the adreno 
cortical and parathyroid hormones alsoproduce 
refractory states It is possible that these 
act as haptens Serum fractionation reveals 
that the antihormone factor is present in the 
globulin fraction, equally divided between 
the pseudoglobulin and euglobulm portions 
(Harmgton and Rowlands***) The site of 
production of antihormone substances, like 
that of immune bodies, appears to be the 
reticuloendothelial system (Gordon, Klein 
berg and Charipper***) and is similar)) 
affected b> ‘blockage” of this s>stem by 
trypan blue About 7 to 10 days is required 
after injection of the stimulating preparation 
for the formation of an antihormone in effec 
tive quantities (compare the latent period m 
expermiental allergization) Finally, Zondek 
believes that the antihormones constitute 
immune bodies of a character hitherto un 
known in serologj, neither antibodies, since 
they fall to give rise to in vitro reactions, nor 
“hormones with reverse properties,” but par 
taking of some of the characteristics of both 
According to Joel,‘“ the body normally does 
not employ antihormones as a regulatory mech 
anism and they are formed only when hetero- 
genic hormones are administered In clinical 
practice, the formation of antihormones, even 
with long continued hormone theraj^, will not 
lead to fastness except with antenorpituitarv 
preparations, cortin parathyroid hormone and 
chorionic gonadotropic principle, such as 
extracts of mare urine 
These antihormones apparently explain the 
observed loss of responsiveness to such extracts, 
and are also capable of making other animals, 
previously untreated, refractory to these ex 
tracts It should be pointed out that anti- 
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hormones, like antitoxins but unlike other 
antibodies, reduce the specific sensitiveness of 
an organism However, the question as to 
whether the antihormones are immune bodies 
has not been settled A full discussion will 
be found in the papers of Thomson, C ollip 
and Selye*®^ and Thompson*®* The anti 
gonadotropic factor has been thorough!) 
considered by Zondek and Sulman *** 

Another important fact in connection with 
endogenous allergy to hormones is that anti 
hormones such as antithyrotropic substance 
have been detected*®’ m the serum of normal 
untreated animals of various species, as well 
as of normal human beings Furthermore, 
antihormones have been produced by injecting 
sheep pituitary extract in sheep or by implant- 
ing rat pituitary in rats If it is possible to 
sensitize human beings and animals to autog 
enous hormones (as demonstrated by the 
appearance of antihormones), it would seem 
obvious that pathologically altered endocrine 
organs could ail the more readily produce sub 
stances to which the organism might become 
hypersensitive Thus Urbach*®* has observed 
cases of urticaria that did not yield to 
therapy until a concurrent thyroid disturbance 
(such as toxic goiter and thyrotoxicosis pro 
voked by iodine) was eliminated In this 
connection the research of J T Kingonneuro 
circulatory asthenia is interesting, in that he 
showed the condition to be frequently charac- 
terized by great sensitiveness to injection of 
epinephrine By injecting this substance, he 
reported, the characteristic symptoms of the 
disorder were reproduced hence “it is likely 
that men suffering from this condition are 
sensitive to their own adrenalin ” 

Sulzbe^r* extends the scope of this concent 
when he writes 

If human beings and animals can become sensitized 
to organ speafic factors when these are administered 
from without cannot the organ specific factors which 
the organs themselves are producing within the indi 
vidual also on occasion be liberated and slightly al 
tered and thus produce autogenous organ specific 
sensitization? Is it not possible that these sensitivities 
to specific substances derived from the human pancreas 
the human liver etc all within the human I eing may 
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gi\e rise to organ-specific antibodies which max then 
be able, on occasion, to attack the specific organ sub- 
stances j'lj Tito and to damage the particubr organ 
in ship 

Definite confimation of the present at- 
tempts to demonstrate the existence of hj’per- 
sensitivenessto organ-specific autogenous prod- 
ucts might yield quite unexpected results. 
Certain conditions suggestive of allergy (es- 
pecially those presenting the clinical pictures 
of urticaria, angioneurotic edema, and derma- 
titis, and also, in certain cases, rhinopathy 
and migraine), but in txhich it has been im- 
possible to prove an underlying allergic mech- 
anism, may eventually be explained on this 
ground. 

/) PHXSICAL ALLERGIES 

Recent experimental and immune-biologic 
inxestigations permit the assumption that at 
least some of the patients w ith so-called physi- 
cal allergies are sensitix e to a modified form of 
their own protein. In other words, the action 
of physical agents (cold, heat, pressure, etc ) 
so alter the body’s protein (generally of the 
skin) that it acquires antigenicity and becomes 
an endogenous allergen. 

Karadj’*” reported a series of animal experi- 
ments dealing with the pathogenesis of physi- 
cal allergies. The importance of these studies 
seems to warrant description of them. (J) 
Guinea pig serum w as exposed to cold (—50) 
or to heat (56 C.) for one and a half minutes 
and was then injected in a group of normal 
guinea pigs. Three weeks later reinjection of 
similarly treated serum caused anaphj lactic 
shock, but only when the serum used had been 
exposed to the same physical condition 
(2) Exposure of the hind legs of guinea pigs to 
cold (—5 C.) or to heat (56 C.) followed in 
three weeks by injection of serum prexdoush' 
exposed to cold or to heat, respectively, re- 
sulted in anaphylactic shock in the corre- 
spondingly treated group, but not in the cross- 
treated group. (3) Similar exposure of the 
hind limbs of the guinea pigs, followed by 
re-exposure to cold or heat after three weeks, 
also resulted in anaphylactic shock Cross 
etperiments were again negatixe. 

It should be pointed out, howexer, that 


Richardson“» was unable to confirm these 
results 

In this connection Burky’s*® ingenious ex- 
periments are of interest Rats can be aller- 
gized to extract of rat muscle mixed with 
staphx lococcus toxin. These animals thereby 
became hx'persensitix e not only to rat muscle 
but to trauma as well, probabty because of 
liberation m the tissue of substances identical 
with the rat muscle e.xtract. 

The expenments of Karady are based on 
the assumption that the exposure of the organ- 
ism to phj'sical forces may lead to chemical- 
structural changes in the protein of the plasma 
or cells, and that these changes may suffice 
to bring about denatunzation of the protein 
of the organism, thus transforming it in effect 
into a protein foreign to the organism. The 
denatured protein so produced may act as an 
allergen and may thus lead to antibody 
formation 

TTiis new evidence does not, of course, indi- 
cate that the same mechanism is operative in 
all cases belonging to the classification of 
physical allergx’ As instanced elsewhere,®” 
phj-sjcal hypersensitiveness maj be due to 
pathergic response. — i e . there is no specific 
antigen-antibody mechanism involved. Roth 
and Horton*” haxe shown that the symptoms 
m such cases are probably elicited by the 
release of histamine from the cells, as a direct 
result of the trauma per se Of course, fur- 
ther investigation may possibly unite both 
concepts on an allergic basis, if an endogenous 
allergen can be demonstrated in all such cases. 

Aside from these animal e.xperiments, sex'eral 
clinical immunologic studies seem to suggest 
the probability of an endogenous origin in 
some instances of physical allergj’. Sezary, 
HorowiU, and Rix-oire*” reported the case of 
a patient xxho after exertion suffered from an 
urticarial-hemorrhagic e.xanthem as xvell as 
from pains in the joints. These same symp- 
toms could be elicited experimentally b^’ means 
of intraxenous injections of a proteose ex- 
tracted from the patient’s urine. Furthermore, 


•••RitwiBD'O's E H.Ji Prot Soc Ejiptf Biol A Med 45 ; 
:»7. WO 

E Xl F,*»d OoTTUi*. P..M Atch J>cr- 

mil A'xph 43 $W. 1941 

*-»RaiH.C XI . tnd ifotros. B T JAMA tit iH.lii* 
i'T^IZABx \ . Hf>toiMT 2 . A . And Bull et Soc. 

mAi d Mp de Pans 47. TM, list 



136 


Allergy 


several authors reported that they were able to 
perform passive transfer of hypersensiti\eness 
to physical agents such as cold and heat 
(Hams Lew is and \ aughan Lehner and 
Rajka Liebner Prieto and others) The 
reason why so few successful passive transfers 
have been described is undoubtedly the fact 
that it IS \ery difficult to isolate the endog 
enous allergen involved However this prob 
lem can perhaps be solved as Melcaer and 
Wlassics®^® have shown by using the tissue 
antibodies contained in blister fluid (Urbach 
L-oenigstein method) If the usual procedure 
fails we recommend the so called reverse 
technic m which the endogenous allergen is 
first produced locallj hj exposing an area of 
skin in a normal subject to cold heal or pres 
sure Then the tissue antibodies contained m 
the fluid from a blister raised by a canthandes 
plaster on the skm of the patient allergic to the 
specific physical agent are injected A posi 
tive reaction is manifested by a large wheal 
The effect of exposure to cold in the produc 
tion of autohemagglutination has already been 
mentioned Benians*” speaks of cold anti 
bodies since injection of his patients serum 
caused arterial spasm in rabbits with lysis of 
erythrocytes and rapid death Dameshek*®* 
warns against chilling of patients with virus 
pneumonia and other conditions m which a 
cold agglutinin is found Aside from he 
molytic anemia and icterus autobemagglutina 
tion may be responsible for gangrene of the 
extremities (Stats and Bullowa*”) acrocy 
anosis (Helwig and Freis”‘) Raynaud s s>n 
drome and a shock like state (Bcnians”^ 

3 Hetero endogenous Allergens 
This group comprises as previously men 
tioned the allergens that arise within the body 
but are not derived from the body s own sub 
stances The chief representatives of this 
category are infectious and parasitic agents 

a) INFECTIOUS ALLERGY 
One of the earliest known facts in relation 
to allergy was that such organisms as bacteria 
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Viruses and fungi are able to allergize their 
host — that IS to induce the formation of spe 
cific antibodies The extent to which the dis 
ease symptoms in infectious and parasitic 
allergies are based on this mechanism is still 
unsettled The decision is especially difficult 
because the infectious antigens have the 
capacity of multiplying and also because they 
are often primary c) totoxic agents In deal 
mg with these antigens therefore one en 
counters situations far more complex and far 
more obscure than those obtaining m allergic 
conditions due to primarily harmless proteins 
that are incapable of multiplying 

Furthermore it is conceivable that the mfec 
tious agents do not themselves act as antigens 
and that the latter consist rather of inter 
mediary products resulting from the action of 
the bacteria on body protein 

Infectious agents can become antigenic in 
three ways 

(1) They can enter into the organism from 
without multiply there induce antibody for 
mation and thus elicit allergic reactions 
This IS the case in all acute infectious diseases 

It was von Pirquet* who first called atten 
tion to the fact that many of the clinical find 
mgs in acute infectious diseases correspond 
with the symptoms seen m serum sickness and 
experimental anaphylaxis He referred to 
such clinical observations as the incubation 
period of some eight to ten days followed by an 
exanthem the regularity of the course and the 
recurrence of the manifestations in stages 
According to von Pirquet the incubation 
penod IS not the time during which the agents 
multiply but rather the time necessary for the 
formation of antibodies to the bacterial protein 
But even in diseases with a short term of meu 
bation the possibility of allergy cannot be 
ruled out on this basis alone It must be 
borne in mind that a rapid course may be run 
especially by diseases due to ubiquitous agents 
m these cases allergization may have taken 
place previously 

(2) Infectious agents may not begin to have 
an allergizing influence until they have existed 
within the organism for some time This is 
generally the case m chronic infectious dis 
eases (such as tuberculosis and syphilis) as 
well as m focal infections 

Allergic phenomena in chronic infectious 
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diseases are weli kno^\•n. Thus, the phases of 
immunity, alternating with e\ident signs of 
disease, are definite indications of an altered 
reactivity. This has been appreciated for a 
long time in relation to the skin manifestations 
of tuberculosis or tertiarj' sj^philis, mth their 
characteristic peripheral e.xtension and central 
healing The tuberculoid structure is the 
histologic expression of a bactenal-allergic 
origin. 

Focal infections play an especially important 
role in bacteria! allcrgization. Extensn-e clini- 
cal experience has convincingly shonn that 
these foci are capable of primarily causing and/ 
or maintaining a state of hj-persensitheness 
This is the underlying mechanism in many 
cases of chronic asthma (“intrinsic asthma” of 
Rackemann) and in some cases of chronic 
urticaria and chronic dermatitis, as nell as in 
certain rheumatoid diseases and artbntides 

Dr. H. P. Steiger described to the semor 
author a case illustrative of such a mechanism, 
who had a rather se\ ere angioneurotic edema 
eight days after the onset of infectious mono- 
nucleosis. For many months thereafter, he 
suffered from repeated attacks of pharv’ngitis, 
each time accompanied by urticaria. H>t>o- 
sensitization with autogenous streptococcic 
\'accine ^as carried out and resulted in com- 
plete cure of the urticaria, despite occasional 
recurrences of pharjmgitis 

(3) Infectious agents can bring on allergic 
phenomena by means of endogenous reinfec- 
tion. When bacteria, fungi, and %'inises reach 
aller^ized skin from remote sites, by way of the 
blood, disease phenomena follow that are 
knovr-n as “id” eruptions, these include the 
tuberculids, inchophytids, s\'philids, and levu- 
rids. This explanation is substantiated by the 
finding of liNung organisms in the blood and 
tissues, provided e-xamination is made at the 
proper time, i.e., shortly before the generalized 
eruption appears. It may be re-emphasized 
that a highly sensitized tissue is a prerequisite, 
as proved by the strong skin reactions to such 
substances as tuberculin and tnchophytin. 

Furthermore, UTiitfield^” and Barber*^ 
called attention to disseminated allergic cu- 
taneous eruptions in association with impetig- 
inous streptococcal infection of the skin or 
subcutaneous tissue, and proposed the term 

71 W.; Larxet 2. 3i3, 1929. 


“streptococcids.” Similar clinical pictures are 
occasionally observed in patients with boils, 
carbuncles, or abscesses. Here the evidence 
points strongly to a similar allergic mecha- 



Dissemi&ated vesicular demiatiiis (left thigh, leg, 
and forearm) occurring about ten days after onset of im* 
peUgo in region of tnee, and probably due to resorption 
of altered cutaneous protein. Healed without treat- 
ment Uk few dav'S 

nism, with the staphylococcus as the bacterial 
antigen causing the generalized eruption 
(Fic. 37). 

6) PVRASmc .\LLERGY 
It is a well-established fact that parasites 
such as echinococci, tapeworms, roundworms, 
and trichinae are able to allergize their host 
(Cksom. Botteri, W. Jadassohn, Fuellenbom, 
yiorenas, Rackemann and Stevens, and 
others). 
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However, which of the symptoms in natu 
rally occurring infestations may be regarded 
as allergic? Some of the pathologic mam 
festations can be attributed to the purely 
physical and nonallergic effect of the parasites 
(as a cyst of the echinococcus in the lung or a 
cysticercus in the brain) Other clinical mam 
festations are certainly due to primarily toxic 
substances produced by some parasites 
On the other hand, the endogenous aUergic 
mechanism may be operative in those cases of 
asthma, rhmopathy, conjunctivitis, intestinal 


colic ” pruritus urticaria and angioneurotic 
edema m w hich the patients are infested The 
allergic origin is dramatically demonstrated 
when, for example, a typical anaphylactic 
shock (with or without asthma) follows the 
rupture of an echmococcic cyst in the course of 
an operation Other clinical examples will be 
found m chapter XIX 

To what extent allergy is responsible for the 
marked eosinophilia accompanying many in 
festations is still unknown 
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A. NATURE OF ANTIBODIES 

A ntibodies* may be defined as specifi- 
- calJy reacting substances produced by the 
bod} in response to the parenteral or enteral 
introduction of an antigen Paul Ehrlich’s 
original idea was that each antibody reaction 
was due to an independent antibody He 
spoke, therefore, of agglutinins, precipitins, 
h sins, opsonins, antito'^ins, anti-enz\'mes, rea- 
gins, and bactericidal and virucidal antibodies 
Zinsser,^ Gay,” Dean, and other authorities, 
on the other hand, champion the “Unitarian” 
theor}- with reference to the identity of anti- 
bodies. They maintain that a common anti- 
body is at the base of the various antibody 
functions, and that it is the character, locali- 
zation, and other environmental conditions of 
the antigen that determine whether the anti- 
body is to function in a neutralizing, precipi- 
tating, complement-fijiing, or other capacity. 
In other words: when in a gi\en case the anti- 
gen is a toxin, it is neutralized b> the antibody, 
when the antigen is a colloidal particle, it is 
precipitated; when it is a bacterium, it is ag- 
glutinated; and so forth. This is well illus- 
trated by the experiments of Alperstem,*"^ 
who showed that bacteria can be agglutinated 
by the serum of pollen-sensitive patients, pro- 
vided the hartena are Jiist coated by pollen 
antigen. E\ en the theory that the skin- 
sensitizing antibodies are quite different from 
precipitins was disproved b> Cohen and 
Weller.*'* Likewise, Landsteiner and Chase**^ 
noted that when cutaneous sensuKnty was 
induced in guinea pigs b> means of intradermal 
injections of simple chemical compounds, 
circulating antibodies could be demonstrated 
bi’the Schultz-Dale technic; thei-held that the 
two specific sensitization effects could not be 
without a fundamental relationship. Jlore- 
o\er. Putter as well as Haurow hold that, 
from the technical viewpoint, it is altogether 
misleading to speak of precipitins, agglutinins. 


•Synonyms r«»cins, iDjphylactins, srositi/in' 
ALPEiSTTf*, B B • .\no .-Mlergy 3- 110, 191S 
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tropins, etc , since these terms are in fact no 
more than indications of the methods by w hich 
the same antibody may be demonstrated. 

The present authors also adhere to the Uni- 
tarian school of thought. It must be pointed 
out, however, that — at least with regard to the 
skin reaction — the anltloxins are in a separale 
and distinct category from the other antibodies. 
Antitoxins are, of course, specific antisub- 
stances produced w ithin the body in response 
to toxins The presence of antifo.xins is mani- 
fested not in a positive cutaneous antigen- 
antibody reaction, but m the failure of any 
local inflammation to appear, as evidence of a 
neutralization of the specific toxin (Exam- 
ples of the toxin-antitoxin reactions are the 
Schick diphtheria skm test and the Dick scarlet 
fever skin test ) This is to be explained b> the 
fact that while the bacterial toxins are pri- 
marily toxic for the skin and other tissues, neu- 
tralization is effected b\ union with the 
antitoxin, so that no cellulotoxic effect ensues 

The Significance of antibodies in anaphy- 
Ia.\is and human hNiiersensiiiveness, particu- 
larly pollinosis, has recently been rexiewed by 
Sammis •*' 

The chenustr} of antibodies is briefly dis- 
cussed on page 109 It need only be repeated 
here that antibodies consist of modified serum 
gfobufins Paufing and CampbefF'"'^ were able 
to produce antibod} in rtlro by denaturing and 
renaturing normal serum globulin in the pres- 
ence of \‘arious antigens Significantly, the 
antiserum for pneumococcus polysacchande 
Ijlie HI so created not only precipitated the 
specific antigen, but also agglutinated ij^pe 
III pneumococci The nature of the altera- 
tion in the globulin by which it is conxertcd 
into antibody has been the subject of consider- 
able investigation Ehrlich's specific receptor 
hx-polhesis or “side chain” theoiy is of only 
historic import and has been abandoned. 
Numerous attempts to demonstrate antigenic, 
chemical, and physical differences between 
immune and non-immune globulin have been 
uniformly unsuccessful. While no definitive 
answer is possible in the present state of 
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knowledge it would appear that the antibodies 
are newlj formed chemical complexes synthe 
sized as a result of the action of normal mtra 
cellular enzymes differing from globubn m 
the spatial arrangement of its constituent 
amino acids It is assumed that the tern 
plating action of the absorbed antigen is re 
sponsible for the specific modification of the 
globulin during intracellular synthesis TTie 
persistence of the antibody matrix may explain 
why the reinjection of one antigen may cause 
the reappearance of antibodies to the same as 
well as to other antigens (the anamnestic reac 
tion) and also the acquisition of acquired re 
sistance w ithout the presence of large amounts 
of circulating antibody (Cannon***) — thus 
possibly accounting for some of the phe 
nomena of Vietero aYiergy liumet bow 
ever disagrees with the templating hypoth 
esis maintaining that simultaneously with 
the destruction of the antigenic particle such 
modification m structure and activity of the 
intracellular proteinases takes place as to pro 
vide a pattern and a scaffold on which the 
new protein is constructed Sevag*** ad 
vances still another hypothesis attributing 
enzymatic action to the antigen which m its 
action converts the globulin into antibody 
globulin just as the action of an enzyme on a 
substrate forms reaction products Accord 
ing to this view for which Se\ag adduces con 
siderable evidence the neutralization of an 
antigen by its antibody is comparable to the 
specific inhibition of an enzyme by the reaction 
products 

In any case the importance of the protein 
reserves and of adequate dietary protein m 
the formation of antibodies has been expen 
mentally demonstrated (Cannon** ) This is 
of great clinical importance in relationship to 
resistance to various infections (Madden and 
WTiipple *** Cannon et al *** Cannon***) and 
accords with the observed increase in suscepti 
bihty to infectious diseases resulting from m 
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adequate diets in certain populations n both 
World ars 

Today two types of antibodies are arbi 
tranly recognized the humoral and the fixed 
The former circulate freely in the blood the 
latter are cellular or sessile Howe\er it is 
widely believed that all antibodies arise pn 
manly from the cells (histogemc formation) a 
portion then finding their way into the blood 
stream It is generally accepted that only a 
reaction between antigens and fixed antibodies 
produces a cellulotoxic effect while a reaction 
with the humoral antibodies is not accom 
panied by a tissue response This conclusion 
IS based on the results of experiments that 
show (1) that the tissues react anaphylactically 
even when the blood plasma has been freed 
from anti’oofiies and { 2 ') fnat b’lood’iess iso 
lated organs of allergized animals react to the 
addition of the antigen (Schultz Dale experi 
ment) It is not as yet conclusively known 
which organs and which types of cells take 
part in the creation of antibodies The older 
concept attributed antibody formation to the 
reticuloendothelial system However evi 
dence has arisen recently indicating that the 
site of antibody formation may be the lymph 
node with the lymphocyte playing an essen 
tial part (Ehnch and Hams*®*) 

The reticulo endothebal system appears to 
be operative m both of the major anti allergic 
methods (1) in hyposensitization stimulation 
of the system giv es rise to increased production 
of antibodies and release of these into the 
blood (2) in deallergization the blockade of 
the system causes an inhibition of antibody 
production (for further details see p 201) 

Aside from the capillary endothelium of the 
blood vessels the reticulohistiocytes of the skin 
may be of special importance in the formation 
of antibodies This view is supported by the 
fact that It IS possible to transfer a hypersensi 
tiveness passively by means of the contents of 
skm blisters W ith regard to increased anti 
body production following stimulation of the 
reticulo endothhal system there are several 
reports on histologic investigations (Mona 
ceUi **^ Urbach and ledmann***) that lead to 
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the conclusion that irradiation causes an in- 
crease in the histiocj-tes of the skin The first 
definite proof that increased antibody produc- 
tion follows reticulo-endothlial stimulation 
were the animal experiments of Urbach and 
Xekam, Jr.®*® These authors subjected aller- 
gized gumea pigs to unfiltered soft roentgen 
rays, exposing either the entire skin or the 
spleen alone; subsequent administration of an 
ordinarily lethal shock dose was tolerated by 
these animals without sjmptoms. Similarly, 
Alfoldj-®®® showed that irradiation of the spleen 
brings on an increase in the reticulo-endothelial 
function, manifested by an enhanced tubercu- 
lin reaction, as well as by the presence m the 
blood of procutines, substances that enhance 
the tuberculin reaction. These experiments — 
together with the aforementioned histologic 
findings — permit us to entertain the opuiion 
that stimulation of the reticulo-endothelbl 
sjstezn by roentgen rajs produces a change in 
the allergic state, resulting m enhanced re- 
sistance, owing to the release of increased num- 
bers of cellular antibodies into the blood 
Inhibition of antibody production by means 
of blockade of the reticulo-endotheha! system 
w as suggested by the experiments in w hich such 
blocking with dj-es, India ink, etc., prevented 
anaphylactic shock in allergized animals 
(Jaffe, Lewmson, and Hughes, Moldovan and 
Zolog, Gay and Clarke) Klmge employed 
this method of blockade to combat local pro- 
tein hi-persensith eness, such as the Arthus 
phenomenon, and H. ileyer prevented passive 
anaphyla-xis by apphdng the blockade method 
prior to allergization. Urbach and Nekam, 
Jr.*** showed that inhibition of antibody pro- 
duction m highb’ desensitized animals resulted 
in a return to a considerably higher state of 
sensitinty. These authors found that when 
animals received tiypan blue (the dye serving 
to block the reticulo-endothlial system) simul- 
taneously with the desensitizing inj'ections, the 
protective effect of the latter was partially 
cancelled. Theseanimalsnow presentedshock 
s\-mptoms after a threefold lethal dose, 
whereas a sevenfold lethal dote had been 
required before the addition of the tiypan 
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blue to the injection. The explanation appears 
to be that the blockade of the antibody-pro- 
dudng apparatus decreases the number of 
antibodies reaching the blood and available 
for neutralizing the antigens. 

Mention should also be made here of the 
interestmg expenments performed by Sabin*®* 
with the so-called marked antigen, such as 
alum-precipitated dye protein. The appear- 
ance of antibodies in the serum corresponds 
with the time w hen the dye protein is no longer 
visible within the cells. Sabin deduces, there- 
fore, that the cells of the reticulo-endothelial 
System normally produce globulin, and that 
antibody globulin represents a synthesis of a 
new kind of protein under the influence of 
antigen. 

On the other hand, Bunting*®' has long main- 
tained that antibodies are formed b\ the 
IvTnphocyie This is supported by a number 
of observations. Kass*” showed that human 
l>Tnphocyies contain gamma globulin, and 
Dougherty, Chase, and W hite*-’* that agglu- 
tinins and hemolysins in mice occur in high 
titer in the lymphocytes However, it was 
Ehrich and Hams*** supported by Rich**^ 
who found that antibody production was ac- 
companied by hmphoid hiperplasia, and 
that the antibody content was greater m 
efferent than in afferent I>mph when the 
antigen is injected locally The regional 
IvTnph node shows a sharp increase m size and 
IS not only high in antibody titer, but is stimu- 
lated to an increased production of lympho- 
cytes which themselves contain antibody in 
a much higher concentration than the sur- 
roundmg lymph (Hams and Ehnch*’*) Eh- 
rich and Harris**® grant the phagocytic and 
digestive function of the micro- and macro- 
phages of the reticulo-endothelial system, but 
state that it is essential only in the preliminary 
break-down of formed antigens, the products of 
this digestion then reaching the antibody- 
fortning cells elsewhere. On this basis they 
explain the observations concerning reticulo- 
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endothelial ‘ blockade” and dye-protem con 
sidered above These investigators hold that 
lymphocytes are the major (or perhaps the 
onl> ) local cells responsible for antibody 
synthesis Ehrich’s studies are of more than 
academic interest since they open a new \ista 
in attacking allergic diseases by possibly 
increasing the antibodies by stimulating lym 
phocytic acti\ ity 

Recent investigations ha\ e led to the highly 
important conclusion that the antibodies ap 
pearing as a result of parenteral therapy are 
unhke those that appear as the result of a 
specific hypersensitiveness per se Cooke et 
al *** present evidence tending to show 
that the serum of e\ery treated hay fever 
patient contains two distinct antibodies, 
whereas onlj one such antibody is demon 
strahle in the serum obtained before therapy 
The latter antibody is thermolabile and skin 
sensitizing, and remains locally in an injected 
site for weeks, it fails, however, to transfer the 
hypersensitiveness and cannot pass through 
the placenta The other antibody (produced 
both in allergic and — as show n by Loveless*** — 
in nonsensitive persons by the parenteral ad 
ministration of ragweed extract) is thermo 
stabile incapable of sensitizing normal skin, 
but antigen binding, and disappears in less 
than twenty four hours from an inoculated 
cutaneous site, it shows good transfer proper 
ties and can be placentally transmitted By 
these means it is possible to differentiate be 
tween the natural skin sensitizing and the 
artificially produced blocking antibody 
Frank and Gelfand*** failed to find this anti 
body in other immune serums but only in 
those of ragweed treated patients A precipi 
tin mellnoi iur 'As irtttctiun vnrs 
Hampton and his collaborators and should 
simplify future investigations along these 
lines Sulzberger* objected to the terms 
‘ blocking” or “inhibiting as vague and pre 
ferred to call them neutralizing antibodies 
that is, antibodies capable of neutralizmg the 
specific antigen in mo but not of sensitizmg 
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the skin Loveless thinks that the term neu 
tralmng is not much better and suggests call 
mg them thermostabile antibodies because in 
this way they can be distinguished from the 
thermolabile ones Harley*°* confirmed the 
existence of the inhibitory or blocking anti 
body of Cooke He demonstrated that the 
blocking lakes place between the antibody and 
the allergen and not betw een the antibody and 
the skin cells The presence of thermo 
stabile neutralizing (immune) antibodies m 
the serums of both a treated and an untreated 
dog with spontaneously occurring hay fever 
was demonstrated by Wittich 

Loveless* believes that within the limita 
tions of the method and individual differences 
m sensitivity to the allergen and susceptibility 
to the H substance the titer of the thermo 
stabile antibody m hay fever is a measure of 
clinical response to therapy While Scully 
and Rackemann *“* and Gelfand and Frank*** 
confirmed the existence of the thermostabile 
blocking antibody they could find no correla 
tion between the amount of it produced as a 
result of treatment and the clinical relief of 
symptoms On this basis they concluded that 
the therapeutic effects of pollen hyposensitiza 
tion are not due to the production of blocking 
antibodies Cooke*** is m substantial agree 
ment, although believing that the blocking 
antibody may not be devoid of all effect He 
suggests that its presence for certain fractions 
of allergens, especially the proteose or second 
fraction of ragweed pollen, may permit larger 
dosage without the danger of constitutional 
reaction 

Langner and Kern*** described a new form of 
treatment on the basis of Cooke’s discovery 
'IVrtiy -b-ei-cnn iium Yray ivitn •p/aVrt.7i*i'5> 

who had been treated successfully by the usual 
method The serum was concentrated by the 
lyophile process encouraging results in other 
hay fever patients are reported However, 
up to the present this method has not achieved 
wide spread clinical acceptance 

Loveless*** showed that after therapy has 
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been discontinued, the inhibiting antibody 
rapidly disappears from the serum, and the 
tolerance of the tissue to the antigen is lost. 
According to Sherman and Stull, however, 
years of treatment will bring about a qulitative 
change in the character of the antibody: the 
capacity to transfer sensitiveness is decreased, 
while the ability to neutralize the antigen is 
increased. 

The “inhibins” of Cooke might very' uell be 
identical with the “dereagins” of Lehner and 
Rajka*” This term was emploj’cd by the 
two Hungarian investigators to designate 
certain inhibitory substances in the blood of 
allergic individuals: these substances have the 
capacity to diminish and sometimes even to 
inhibit specific skin reactions A pertinent 
example was contnbuted by Hilber *®* When 
skin sites of tuberculin-sensitive children were 
passively sensitized with the serum of an egg- 
sensitive eczematous patient, the tuberculin 
reaction was completely or partially inhibited 
in a large percentage This effect could be 
“exhausted” by previous injection of egg white 
antigen, in which case the tuberculin reaction 
was not affected. 

Aside from the specific antibodies — le. 
those produced in response to specific anti 
gens — there are also heterophile or Forasmati 
antibodies. These may be defined as anti- 
bodies that react with antigens apparentl> 
unrelated to those onginally responsible for 
the production of the antibodies. As is well 
known, Forssman*®*' found that u hen emulsions 
of the organs of certain animals (parlicularlj 
the guinea pig and horse) are injected m ani- 
mals of another group (especially the rabbit), 
there are produced not only specific antibodies 
to the injected antigen, but also agglutinins 
and hemolysins for sheep eiythrocyles. It 
has been shown furthermore that there are 
varieties of heterophile antibodies other than 
the Forssman tj'pe. For e.tample, injection 
in animals of certain bactena and plant protein 
may stimulate the production of heterophile 
antibodies (Daxidsohn and Walker**®; Rock- 
i%ell and van Kirk*'*). The consensus in the 
literature seems to be that a titer of 1:16 is 
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the limit for normal persons. Heterophile 
antibodies in larger amounts are seen in infec- 
tious mononucleosis and in serum sickness. 

The present state of our knowledge does not 
permit us to hazard an opmion as to the true 
significance of the heterogenic antibodies in 
allei^ic manifestations. It is interesting to 
note, howev'er, that Hedin was able to prove 
that there was no increase in the number of 
these antibodies m dermatitis, and only a 
shght increase of them in urticaria 

In addition to the heterophile antibodies, 
Landsteiner and van der Scheer*’- pointed out 
that one antigenic grouping can call forth the 
formation of diverse antibodies. Further- 
more, it has been demonstrated that intensive 
and/or \eiy frequent contact with an antigen 
can bring about at first only partial and subse- 
quently a total loss of specificity of the anti- 
bodies (Meissner) Thus, for example, when 
a rabbit receues large doses of sheep protein 
over a long period of time, the animal will be 
found to have antibodies not only to sheep 
serum, but also to human, horse, and swine 
serum Cooke and Sherman,**® uorking with 
human serums that in passive transfer tests 
reacted to a number of antigens, found that an 
antigen often effected neutralization of bio- 
logically unrelated antigens Hooker and 
Boyd*'® offered additional proof that the anti- 
bodies to a single "pure” antigen develop a 
broadened reactivity as time goes on Three 
possible explanations are offered by these 
authors.*'® 

(1) The antibodx initially formed is directed toward 
a donunant-detenninant group of the antigen, and, pro- 
gressivel>. additional antibodies are formed for sepa 
rale imnor determinants (2) Tlie later antibodies 
differ from the earlier b> the presence on their molecules 
of addiUonal discrete reactive groups that maj differ 
quahtativeb. the latter antibodies thus being more 
multivalent (3) The third possibilitv is substantially 
an extension of the eicplanalion offered b\ Landsteiner, 
that IS, “the antibodies v ar> to some extent around 
3 main pattern " 

Hooker and Boyd advance experimental ev"!- 
dence faxmang the last explanations These 
facts explain — in part at least — the phenomena 
of metallergj- and nonallergic pathergv'. 
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Tuft and his collaborators*” ha\e used the 
method of lyophihzation for preserving anti 
bodies for two or three years without demon 
strable loss of potency Tins technic should 
prove to be of great value in storing different 
types of serums for use w henev er required It 
would thus seem possible to obtain blood from 
patients showing sensitivit> to some unusual 
t} pe of allergen and to preserv e and store the 
serum against the time when it might be needed 
for experimental or therapeutic purposes 
Another adv antage of th s process is that 
serums — especially those with low antibod 5 
content — can be concentrated 

B DETERMI\ATJO\ OF ANTIBODIES 
BY lABORATORl METHODS 
1 Precipitation 

The earliest means of demonstrating circu 
lating (humoral) antibodies was the method of 
precipitation It was thought for a long time 
that the presence of precipitins was a sign of 
rather severe allergizat on However it was 
later shovn that specific precipitins can be 
found in the blood not onl> of marantic chil 
dren but also of healthy children and even of 
adults following the ingestion of proteins 
(Funck Moto and Gyorgy Strobl and \\a 
5tzk>) Hence this finding by no means indi 
cates the presence of pathologic sensitization 
it may be merely the expression of a physio 
logic defen«e reaction On the other hand it 
is well known that anaphylactic responses 
quite often occur without demonstrable pre 
cipitins in the circulation The reason for 
these discrepancies are not jet known New 
and improved methods such as that of Cannon 
and Marshall may in the near future shed 
light on this problem Their technic is sharply 
specific and delicate enough to demonstrate 
the presence of precipitins in animal serums 
that are so weak that no visible precipitate 
occurs when specific antigens are added Em 
plojing this method these authors demon 
strated specific precipitins in serums from pa 
tients hypersensitive to egg protein tuberculin 
and crystalline insulin A quantitative 
method of determining precipitins was con 
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tributed by Johnson and his collaborators 
Lowell*^ showed that the collodion particle 
techmc is the most sensitive test for determm 
ing antibody 

2 Complement Fixation 

W hether allergic antibodies can be dem m 
strated by means of complement fixation s a 
question not entirely settled Gyorgj Moro 
and Witebsky*** claim to have demonstrated 
the presence of complement fixing antibod es 
to egg white m the majority of serums of 
eczematous children show mg strong cutaneous 
reactions to egg white and giving positive 
Prausmtz kuestner reactions This was pos 
sible however only in certain concentrations 
(called the Rechtszone) when high dilutions of 
egg white (1 30 000 to 1 1 000 000) were 
employed On the other hand infants aller 
gized intracutaneously to egg white exhibited 
complement deviation onlj when concentrated 
egg white was emplojed It appears likely 
therefore that there are two different kinds of 
complement deviating and complement fixing 
antibodies (1) those characteristic of naturallj 
acquired hypersensitiveness and (2) those 
seen in cases of artificially induced allergiza 
lion Bosch Gyorgy and Witebsky found 
that m cases m which the Rechtszone was duly 
established it was almost invariably possible 
to achieve positive Prausmtz Kuestner reac 
lions but never in artificially allergized child 
ren 

These findings have been confirmed by 
W ormger as well as by Mueller and Brandt 
The latter explain the inefficacy of concen 
trated egg white solut ons as antigens by rea 
son of the presence of a protective substance 
serving to inhibit reactions the influence of 
this substance becomes negligible when high 
dilutions are employed 

Jaff^ * was able to demonstrate the pres 
ence of complement fixing antibodies in cases 
of hjrperscnsitiveness to fish yeast and lentils 
He employed serum and autohemolysins as 
well as autocomplement instead of stronglj 
active hemolytic systems this technic is 
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analogous with Hecht’s modibcation of the 
Wassermann reaction. \\ henever the com- 
plement-ftxing reaction was positn e, the skin 
tests were also positive and successful Praus- 
nitZ'Kuestner transfers were invariably ob- 
tained. Similar!}- Bostrom and Hellerstrom 
demonstrated complement hxation in a case 
of neurodermatitis due to h}-persensitiveness 
to fish 

On the other hand, it has only verj- rarely 
been possible to show complement fixation m 
cases of hj-persensitiveness to drugs (Szodoraj 
and G}org}0- This is probably due to the 
fact that it is not the drug itself but interme- 
diary or conjugation products that act as the 
antigen. Since it is impossible to isolate the 
latter by existing methods, a true complement- 
fixation test cannot be performed. 

One of us has undertaken a considerable 
number of complement-fixing e.xperimcn(s. 
these w ere successful in cases of hj-persensitix e- 
ness to egg, milk, and pollen, but always failed 
in cases of drug allergx. In any event, this 
promising method warrants further intensive 
study for the development of improvements on 
the technic now emplo\ ed The significance of 
this method seems to lie in the promise that it 
would enable us to forego expenments on 
animals and human beings m many instances, 
and would permit us to perform large series of 
tests with relate ely small amounts of blood 
serum. 

3. Passint Transfer to Axuixls 

The classic method of passne transfer con- 
sists of injecting animals, intraxenously or 
intraperitoneally, with the serum of hj-pcr- 
sensitive individuals, followed twenty-four 
hours later by the intravenous or intraperi- 
toneal administration of the allergen But it 
is only in exceptional instances that this 
method succeeds (Bruck, Klausner, Kyrle, 
riandin, and Tzanck). On the other hand, 
Lang and claim that the re\-erse passive 
transfer method gives better results In this 
procedure, rabbits are first injected intracu- 
taneously with the antigen (e.g., O.Ol Gm of 
quinine bisulfate); then, six hours later, 5 cc. 
of serum from the hjfiersensitive patient is 
administered to the animal intraperitoneally, 
a positive result will be tvpical anaphylactic 
shock. By this means, Lang and Der were 


able to transfer h\persensitiveness to quinine, 
iodine, and iodoform, and Lehner and Rajka*'^ 
that to mustard oil. A similar mechanism is 
no doubt the basis of the Opie®-*’ experiment: 
speafic skin reactions are evoked in nonsensi- 
tized rabbits by first injecting the antigen and 
then the immune serum. 

^\^llle the Prausmtz-Kuestner technic of 
passne transfer has consistently shown itself 
to be of no avail in low er animals, it is success- 
ful when monkejs are used as the recipients 
(Caulfeild“ and Straus^) In this manner it 
was possible to transfer h\ persensitn eness to 
pollen, horse serum, cottonseed, peanuts, and 
flounder from a human being to a monkei' 

C DETERMINATION OF .\NTIBODIES 
BV CLINICAL .%fETHODS 
In addition to the above methods, anti- 
bodies can be demonstrated b}- the passne 
transfer of hypersensitn eness to human beings . 
this can be achieved by general sensitization 
with antibod} -containing blood, or by local 
sensitization with antibody-containing serum, 
tissue fluids, or cells. 

It is necessarx to distinguish between hu- 
moral and cellular transfer of h>’persensitive- 
ness In the former t>’pe whole blood or 
blood serum is used, the transfer being medi- 
ated by circulating antibodies present in the 
blood at the time it is withdraw n. The proto- 
i>-pe of this procedure is the Prausnitz-Kuest- 
ner method In the second tj-pe, utilizing 
blister fluid, exudates, or epidermis, the trans- 
fer IS accomplished by cellular antibodies 
The majorit}- of the successful transfers of this 
nature were achieved with the Urbach-Koe- 
nigstein method It will be seen, as discussed 
further below, that these methods are bio- 
logically different. The great importance of 
the cellular transfer methods is demonstrated 
by the fact that epidermal hj-persensitiveness 
as seen m allergic contact dermatitis can be 
transferred only by the blister method taking 
the form of a delayed reaction, and never w ith 
blood serum as an immediate reaction. 

1 HuaroRAi Passive Tra.ssfer 

o) P.XSSIX-E TRANSFER BV JIF.-X-NS OF 
BLOOD TR.XNSFirSIOSS 

General allergization as a result of trans- 
fusions of large quantities of blood from aller- 

**»OnE.C L J Immunol »'l3?,I9’4 



146 


Allergy 


gic to normal human beings has been reported 
onl> in exceptional instances (Frugoni with 
blood taken from an asthma patient h>per 
sensitive to rabbit hair Ramirez with blood 
from an asthmatic patient hypersensitive lO 
horse and a few others) Clinical examples 
of generalized passive sensitization b> intra 
venous injections of human serum will be 
found on page 354 

Loveless*^‘ showed that blood donors sensi 
tiv e to ragw eed pollen transferred their hj^per 
sensitiveness to recipients previousl> not 
allergic to pollen The recipient s skin was 
the first tissue to manifest acquired hyper 
sensitiveness and the last to rehnqui^ it 


6) PASSIVE TRANSFER B\ MEANS OF 
BLOOD SERtTM 

(1) Praxisnilz Knestner Technic 
Since the introduction of the ingenious dea 
(Prausnitz and Kuestner De Besche) of 
using the skin for local allergization by means 
of blood serum from a hj’persensitiv e patient 
it has been possible to achieve passive transfer 
rather constantly The specific nature ol the 
Prausnitz kuestner antibodies has been con 
finned by Coca and his collaborators They 
neutralized the skin sensitizing capacity of the 
antibodies by adding the specific allergen to the 
antibody containing serum tn iitro Further 



The first planned transfusion experiments 
i^on man were carried out bv Carver* 
Each of 3 recipients was transfused with aOO 
cc of blood obtained from donors whose 
multiple sensitiv ities w ere demonstrated by the 
presence of positive cutaneous reactions and 
of humoral antibodies Cutaneous reactivity 
to such antigens as spinach dust hor»e dander 
timothy and ragweed pollen was detected m 
the recipients as early as fourteen hours after 
transfusion reached its maximum by the 
fourth or fifth day and largely disapp“areJ by 
the fourteenth dav 

M Lo\xiEss M H b d 41 13 19 1 
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more desensUization of the skin sites of the 
Prausnitz Ku^tner injections is accomplished 
by injecting the homologous allergen 

Teoimc The Prausnitz Kuestner test is carried 
out by inject ng 0 1 cc of the allergic blood serum mtra 
cutaneousl) into the sk n of the back of a nor-nal mdi 
vidual and 24 hours later injecting 0 O’ cc of the al 
lergen into the 'ame sLm s le (o) Ho \ever it should 
be stated most emphaticaff} that the reaction mai not 
1 e interoreted as [vositive merelv 1 ecause a wheal sur 
rounded bj a reddened area appears after thirty min 
utes It IS esseot al that all three of the follow mg con 
trols be negative \ skin site (6) prepared b\ injecting 
0 1 cc of alleigc serum should not react to subsequent 
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injection of phvsiologic salt solution Another skin 
site (c), prepared with 0 1 cc of normal serum, should 
not react to injection of the allergen A third site (d), 
prepared w ith 0 1 cc of normal serum, should not react 
to injection of ph> siologic salt solution (see Fro 38 and 
Table 16). Experience has shown that a nonspecific 
positis e reaction may sometimes he elicited not onl\ bj 
the allergen but even b\ the phj biologic salt solution If 
tbeseconlTo] tests T\ ere conscienUous)\ performed, manj 
seemingl) positiie Prausnitz-Kuestner transfers would 
prove to be nonspecific It is aUo important that the 
recipient chosen for the test ha\ e neither a personal nor 
a family historj of allergic disease Hence, a relative 
of the patient may not be used \rbesm3n and Eagle®* 
presented a thorough description of the variables in 
votved in passive transfer experiments 

In addition to the above-mentioned controls a 
“sjrmge control" has been suggested bj Simon*** to 
eliminate the possibililj of prev lous protein contamina- 
tion of the stringe The sterile sjnnges are partialh 
filled with extracting fluid, and the plunger twisted 
and pushed in and out several times so as to insure inti 
mate contact of the fluid w ith the inner surface of the 


accor^ng to present opinion is the most definite evi- 
dence of an antigen-antibodj reaction The wheal 
general!) appears about one hour after the inj'ecticn of 
the antigen G> orgv , Moro, and Witebskj-*** recom- 
mended that metamenc and s\ mraetne skin sites be 
used 

Distant reactions can also be elicited by oral, nasal, 
rectal, and other routes of administration. Of these, 
the oral route introduced bj Freeman,®’ then developed 
and popularized bv M Walzer,'** is now being widel> 
employed The technic is as follows A normal 
recipient IS given an injection of 0 1 cc of allergic serum 
into the skin of the back Tw enty-four hours later the 
antigen is administered by mouth (Walzer), by nay of 
the nose (Cohen et al . Sulzberger and Vaughan), or bv 
rectum (Smyth and Stallings) A positive reaction 
usually appears within one hour It must be noted, 
however, that this method is by no means always 
successful 

It IS noteworthy how minute a quantity of 
antigen will suffice to evoke a Prausmtz- 


Tabit 16 — FraimiifZ’KuejInrr Kfoeliott Passive Trans/tr o / HypersttisiliTeness u'tlli Blood Snunt 


Site j 

' ln)«<tian 

1 First 

Mitr 21 Hour* 

a 

O.l CC. of serum of allergic patient 

' 0 1 CC of allergen 

b 

0 1 cc of serum of allergic pauent 

1 saline solution 

c 

0 I cc of serum of normal subject 

1 0 1 cc of allergen 

d 

0 1 cc. of serum of normal subject 

saline solution 


syTinge Only if this fluid producesequaUnd negative 
reactions iQ sensitized and non sensitized skin sites is 
each syringe considered acceptablefor asem the expert 
ment, and then only for the particular serum tested 

Swinny®* described a micro Seitz filter useful for the 
filtration of small amounts of solutions In doing 
passive transfers, the serum may be drawn directly 
into a small hypodermic syringe and forced through the 
filter directly into the skin with an intnidermal needle 
Thus, filtration and sensitization of the sites are per 
formed at one step, saving time and avoiding con 
tamination. 

In order to avoid a nonspecific local initation from 
the injection of the antigen, the “distant reaction” may 
be employed (W. Jadassohn, Gay and Chant. Biber- 
stein, Urbach, and others) This technic consists in 
injecting the antigen at some distance from the alter* 
gizedskin site. Thus, when the result is positive, only 
the area prepared with the allergic serum will respond 
with a wheal and erythema response elialed in 
this manner is to be regarded as a focal reaction, which 

••‘AvBesMix.C E .tndFACir.lI J Allern 10-521, 19» 
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Kuestner reaction "nius, Bosch and his col- 
laborators^ succeeded with a 1 : 10, (XX), 000, 000 
dilution of egg albumin. As little as 0.1 cc. 
of egg white by mouth sometimes suffices to 
evoke a distant reaction, 0 05 cc by rectum. 
Even the rubbing of a piece of silk on a passive 
transfer site prepared with the serum of the 
patient allergic to silk can produce a large 
wheal with considerable erythema (Taub®^’). 

There should bean interval of some twenty- 
four to forty-eight hours between the injec- 
tions of serum and of antigen, although this 
interval can be lengthened or shortened. 
Thus, the reaction can be elicited even when 
the antigen is administered within as brief a 
time as forty-five minutes, or after as long an 
interval as four to six weeks. It is even 
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possible to inject the antibodies and the anti 
gens simultaneously, but the results are then 
difficult to evaluate accuratelj , since the injec- 
tion of the antibody containing serum maj 
bring about a nonspecific immediate reaction 
that invites erroneous interpretation 

The Prausmtz Kuestner reaction almost in 


\ariably manifests itself as an immediate re 
action — le, the local wheal formation takes 
place within one and a half hours Occa- 
sionally one does observe a delayed response 
(appearing after five to six hours) and, rarely, a 
late reaction (eighteen to twenty four hours) 
The Prausmtz Kuestner reaction is not by 
any means positive m everj case of hypersen 
sitiveness Failure may be attributed in part 
to the individual reaction capacity of the re 
cipient, it IS necessar)', therefore, to perform 
the transfer test in at least three control per- 
sons Another common reason for a negative 
result IS that there were insuffiaent free anti 
bodies in the blood at the time of its with 
drawal, this point is confirmed b) the constant 
observation that passive transfer is always 
negative following a severe allergic attack 
According to Lehner and Rajka, the most 
favorable period for taking the blood is from 
twenty to thirty minutes after a relatively 
weak exposure to the specific allergen, pro 
vided that the allergizing agent is known 
The purpose of this procedure is to increase 
the circulating antibodies Bizzozero and 
Ferrari reported that when they followed the 
procedure suggested by Lehner and Rajka 
they succeeded in passiv ely transferring hyper 
sensitiveness to iodoform 

The success or failure of passive transfer 


does not depend upon the clinical seventy of a 
given case (as, for example, on the extent of an 
allergic exanthem), but primarily and essen 
tially upon the quantity of antibodies available 
in the blood at the time of the test Under 
certain conditions— apparently when a food 
or a drug is not a primary but a secondary 
allergen (see p 115)— passive transfer can be 
achieved only by means of the rev^ersed tech- 
nic first the antigen is administered, and 
several hours later the antibody containing 
serum is injected mtracutaneously Hius, 
Kenedy'" was able to transfer hypersensitive 
ness to phenolphthalem in this manner a 
normal recipient iias given “i' 
daily by mouth, and four hours after the last 


dose he received mtracutaneous injections of 
allergic and norma! serum Twenty four 
houts later a late reaction appeared only m 
the skin site of the injection of allergic serum , 
another control subject, not having received 
phenolphthalem, gave no reaction after the 
injection of allergic serum A \\ alzer^’* 
succeeded m transferring hypersensitiveness to 
peanuts in the same waj a normal recipient 
ate about 15 to 50 Gm of peanuts half an 
hour later, 001 cc of allergic serum was in 
jected mtracutaneousl> , whereupon a local 
reaction appeared This method corresponds 
to the reverse passive transfer m animals as 
performed by Lang and Der (p 116) Acorn 
parison of the sensitivity of the reversed reac- 
tion with that of the classic passive transfer 
reaction (Prausmtz Kuestner) revealed that 
the revetted reaction is still strongly positive 
at levels of antigen and antibody concentra 
tion at which the passive transfer reaction 
begins to fail (Wright and Hopkins”®) 
Atitopassne transfer is the designation given 
by Cowie”' to the following method Uhen 
the skm of an alieigic individual fails to react 
to the intradermal injection of the allergens 
to which he is clinically sensitive, passive 
transfer of the patient’s own blood into his 
own skm will cause the skm to react to the 
allergen Although Marton”" was unable to 
confirm these findings, Mason and Sw ineford”® 
established this phenomenon as an unequivocal 
fact, but referred to it as (reversed) passive 
local autosensitization ” Allergic patients 
were givren one or more mtracutaneous injec- 
tions of autogenous serum The subcutane- 
ous injection of antigen at a remote site a few 
minutes to 24 hours later elicited whealmg, 
itching reactions at the prepared skm sites, 
appeanng IJ to 5 hours after the injection and 
persisting from 1 to 24 hours Only 4 of 15 
patients reacted, and not at all skin sites In 
three instances, desensitization was noted as 
manifested by negative reactions to pollen in- 
jections that produced wheals on untreated 
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parts of the body. Swineford and Mason*** 
also reported another type of "desensitization 
of passi\ ely autosensitized sites ” A hay fever 
patient who had received li\e injections of a 
dilute ragueed extract every third day was 
injected, one hour after the last dose, with 0.1 
cc. of his own serum Large urticarial wheaU 
appeared at the sue of these injections. An- 
other rag^^eed injection sLx da\"s later was 
followed b> generalized urticaria except in 
those sites that had reacted one week before. 
In 5 other patients this reaction could not be 
elicited Unfortunately, Mason and Swine- 
ford call this phenomenon autosensitization 
This term should be used only for sensitization 
to autogenous allergens .-^s pointed out by 
Epstein,*** the original term autopassixe trans- 
fer is more descriptive and will axoid unneces- 
sarx’ confusion with true autosensitization, 
which was considered m the preceding chapter 

It must be mentioned m conclusion that the 
test subject is not entireh unscathed b\ the 
passi\*e transfer procedure The senior author 
has seen cases in w hich localized and even quite 
extensive dermatitides occurred from eight to 
ten days after a positive Prausnitz-Kuestner 
reaction — conditions surely attributable to 
allergization bj the administered antigens 
It IS obxTOUs what the consequences might be 
m the case, for e.xample. of a person w ho had 
been allergized to neoarsphenamme or to 
bismuth and who subsequently contracted 
sj-phills As Sulzberger discovered, this dan- 
ger of sensitization to arsenicals can be ob- 
x-iated by injecting the antigen intraxenousix 
in the test subject immediate!)- after che 
positi\-e skin reaction. The senior author 
also obserx-ed that recipients are especiaJh 
susceptible to allergizalion when thex- happen 
to be suffering from a bacterial infection {e g.. 
siaphylo- or streptodermas) at the time of the 
passixe transfer. 

(2) Ditulion Test 

Once the presence of skin-sensitizing anti- 
bodies has been determined bx' passix e transfer 
(Prausnitz-Kuestner test), it is at times 
desired to gain some quantitatix-e estimate of 
their liter. This is useful, for e.xample, in 

SwmroiB. O . Ji . lod >U«ov. W R . Jt J Imninno’ «• 
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following the antibody content of the serum 
dunng specific hj-posensitization therapy. 
The dilution test is a quantitati\-e modification 
of the passix'e transfer technic, emploxdng 
serial dilutions of the antibody-containing 
serum and a fixed amount of antigen, and 
allowing them to react m the recipient’s skin 
The patient's serum must be withdrawn under 
sterile conditions, without addition of a pre- 
serx-atix-e, and should prox'e negatix’e on sero- 
logic testing for sx-phiUs. 

Tccirvic The e«ct dilution ot the serum and the 
dose ot antigen to he emploxed depend on the antici 
pated antibodx titer of the serum and the nature of the 
antigen In eases with low antibodj liter, the serum 
IS diluted with phxsiobgic sahne solution tn ratios of 
t 2 I 4. 1.8. 1 16, 1 32 1 64. 1.12S. while tn ca^es 
with high antibodv titer the dilutions ma\ begin with 
t too etc \n amount of 0 1 cc of each dilution is 
injected intiacutaneousU in nonallergic recipients 
Twemx-fouror fortv -eight hours later. 0 1 cc or le*s of 
an appropriate dilution ot the antigen extract (one 
capable cJ ehcitisg a positiv e pasfiv e tr3n>/er reaction ) 
i» injected miracuteneousK into each of the prepared 
<kin sues Po«itive reactions resemble tbo«e ol the 
passixe transfer test The end point is taken to be the 
greatest dilution of serum (eg. 1 32) producing a 
positne reaction 

(3) Xaitralization Tests 

The neutralization tests constitute another 
means of titrating the amount of skin-sensi- 
tizing antibodies, and depend upon the reac- 
tions obtained when skin sites jn normal re- 
cipients are prepared with mixtures of anti- 
b^> -containing serum plus the allergen in 
x-anous proportions, and then tested with the 
a/fergen The smallest amount ol allergen 
that inhibits the aclix it\ of the skin-senstlizing 
antibodies in the mixture prox ides a measure 
of the antibodx concentration. Two txpes of 
methods must be distinguished* (1) those that 
neutralize the antibodx, and (2) those that 
neutralize the antigen In the former method, 
the antigen and the serum of the allergic pa- 
tient are mixed in rUro The consequence is 
that the antibodies are neutralized, so that 
the senim looses its capacitx to transfer the 
hx-persensitixeness. Therefore this substance, 
xxhen injected into a normal control subject, is 
incapable of eliciting the Prausnitz-Kucstner 
reaction 

Teciimc Varjangdilulionsofacarefull) standard- 
ized aatisen extract are prepared, and the sarnc quan- 
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tity (eg 0 2 rc ) of each is added to a measured volume 
(eg 0 8 cc ) of the allergic serum in stenle vials The 
protein nitrgen content of each mixture is readily 
calculable The skin sites of a nonallerg c reap ent are 
prepared by injecting 0 1 cc of each mixture intra 
cutaneously This may give r se to immediate reac 
fions \vb ch should be dsregarded T»entj four or 
forty e ght hours later the antigen njection is given 
intracutaneously in the skin sites It is apparent that 
only those s tes will react that receive in the mixture a 
proport on of antigen insufficient to neutralize com 
pletel) the skin sensitiz ng ant bodies contained m the 
serum The end po nt theiefoit is taken to be the 
last posit ve reaction since at this point there is com 


2 Cellular Passive Transfer 

a) PASSIVE TRANSFER TO HUMAN BEINGS BY 
MEANS OF BLISTER FLUID (URBACH 
E.OENIGSTEIN TECHNlC) 

The frcQuent failure of the passive transfer 
methods that depend upon the humoral anti 
bodies m the blood is not surprising to those 
who subscribe to the concept that all antibodies 
are of cellular origin It seems logical there 
fore to assume that especiallj m localized 
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plete neutral zation of the antibody vith m nimal excess 
of antigen Thus the ant bod) content of the serum 
IS measured in terms of the amount of antigen required 
to neutral zc it and the results can be expressed in 
protein units (e g 150 protein un ts required to neu 
tral ze 0 8 cc of serum) No attent on should be pa d 
to the size of the reactions since this depends largclj 
on the characteristics of the recipient s skin 

In the second method of neutralization the 
mixture of antigen and its specific antiserum 
tn vitro serves to inhibit or at least to weaken 
the antigenic action in \iio In other words 
the antigen is then no longer free to elicit a 
cutaneous reaction in a specifically hvpersensi 
tive individual It must be noted however 
that the so called neutralization phenomenon 
can occur only when great care has been taken 
not to have an excess of antigen 


hypersensitivities such as the allergic derma 
loses antibodies must be more abundant in the 
tissues and must thus be more readily and deli 
nitely demonstrable there than in the blood 
At K.oenigstein s suggestion the senior au 
thoi** in 1924 developed the blister method 
in which the cellular antibodies contained in 
spontaneous or artificially produced bullae are 
employ ed 

Tect mc An amount of 0 OS cc of blister fluid is 
injected ntracutaneously in a normal subject who has 
been tested and shov n not to be hypersensitive to the 
given allergen When blisters ore already present and 
of sulFaent s ze as occas onally seen in primrose tur 
pentine and other dermatit des their contents are 
a^irated by ster !e teehn c W hen there is no spon 
toneous I lister a local allergic react on s evoked by 
means of percutaneous onnlracutaneous adm mstra 
tion of the antigen in order locally to enhance the cellu 
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lar antibodies. A canthandes plaster is then applied 
to the site to raise a blister. 

After the local irritation produced by the blister 
content has subsided (tnent> fourtofortj eight hours) 
the antigen is injected mtracutaneously in the same site 
of the reopient A positive result is indicated by the 
appearance, after eighteen to twenty four hours, of an 
ele\ated reddish-broivn papule that persists for about 
tnenty four hours and then graduallj disappears (so- 
called delajed reaction, Fig. 39) Xo reaction occurs 
at the control sites 

The necessarN' injections consist of blister fluid from 
the allergic patient and from a normal subject frai'ed 
by application of canthandes) for the preparation of 


the skin sites, and of the allergen as well as of normal 
saline From this it wiil be seen that each test requires 
three controls {see Table 17) 

In cases of epidermal allergization, as in allergic 
dermatitis, it is ad%-isable to appiy the allergen per 
aitaneousl> mth the technic used m patch testing .\ 
positiie result is manifested bj an eczematous reaction 
on the area coxered by the patch (FiG 40) It is also 
possible to attempt a distant reaction b> administer- 
ing the antigen b> mouth or rectum (see p 147) 

When bUster contents are inactivated for a half hour 
at a temperature of 56 C., the reaction is neaker, 
heating the matcnal at a temperature of 64 C renders 
the test negative 


T^BLE 17 — Vrbijek-Kotnigslnit Reatlion Passtn Traas/er of nyPfrstnsithcness uilh Blister Fluid 


Site 

1 Injection 


' First 

Atier 2i Hours 

a 

1 0 1 cc of blister fluid of allergic paueot 

1 0 1 CC of allergen 

b 

0 1 cc of bh«ler fluid of allergic patient 

1 saline solution 

c 

0 1 cc of control bbster fluid 

0 1 cc of allergen 

ll 

0 1 cc of control blister fluid 

saline solution 



Fic 40. PvssivE Tr.vn'sfer or Primrose Hifeksensi 
T i\-E.VESS BV Urbvch-Koemcstein JIetkoo 
Tnangular shape of dermatitic rroclion corresponds 
to area contacted by triangular fwition of pnmrose leaf 


It has often been said that the Urbach- 
Koenigstein reaction is a modification of the 
Prausnitz-Kuestner method However, there 
are the follow mg fundamental differences 
The Prausmia-Kuestner method evokes an 
immediate reaction of urticanal nature and of 
relativeU short duration (wheal reaction), 
while the Crbach-Koenigstein method evokes 
a delayed reaction of inQammatoiy and papu- 
lar nature, of rather long duration (tuberculin 
tv^pe reaction) iloreover, it is only with the 
blister fluid method that the passive transfer 
of allergic dermatitides in the form of ecze- 
matous contact-tj-pe reactions is possible 
(Frc 41) The passive transfer of evperi- 
raentally induced epidermal hipersensitive- 
ness to the simple chemical dinitrochlor- 
benzene has abo been achiev ed by this method 
(Fig 42). We“* believe, therefore, that with 
the blister fluid method the presence of cellular 
antibodies is proved, w hile w ith the Prausnitz- 
Kuestner method only circulating antibodies 
are demonstrated 

Recently, McGuire and Shaffer®** reported 

V-vh f Dfmu u IM.SAI’n 

J \ . «nij SB*rrt» B Arch Dtrmit i S>|'h 
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Fic 41 Histology OF Po5 Ti\E React ON (Ec^EM\Tot Type) to P wive Transefr by Urbace Koen ostein 
Method of Primrose Ihi ersensitixeness of Sk n 
T ruly eczematous natu e of react on ) roved b) olie oho co iioire (t po of e| thel al cell degeneration charac 
tenstic of acute dermatit ) B oj s> taken from read oi sho n in F c 40 





2 


Fig 42 Passive Trvnsfer of Experimentally Ikdlcfd Epidersial Hvpersensit veness to Dinitrochlor 

BENZENE BY MeANS OF BuSTER TiniD (UrbaCH KOENIGSTEIN MeTHOD) 

Sens tizin" injection at site 1 of 0 Oo cc of centr fuged 1 1 stcr exudate from an exj er mentally sens t zed donor 
Forty eight hours later application at sites 1 and 2o£003ce ofal 1 000 solution o' d nitrochlorbenzene After 
twenty four hours a ell marked ves cular dermatitis at transfer area (f) but only a very slight erythema at 
control site (2) 


(Courtesy Ballcstro and 
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successful passive transfer of sensitixity to 
sulfathiazole x\ith this techmc In a case of 
fixed bullous eruption due to this drug can- 
tharides blisters were raised on normal skm 
and also on the sites of previously healed 
lesions. The transfer was positive only with 
fluid from the blisters on sites where the der- 
matosis had been present and not from those on 
the unafi^ected skin. Passive transfer tests 
using blood serum were negative. We have 
stressed for some years that in cutaneous drug 
allergj’ and particularly in fixed drug eruptions, 
it is imperative to induce the blisters for the 
purpose of this test on previously imolved 
shin areas. 

It has been possible by means of the blister 
fluid method to achieve the passive transfer of 
hj-persensitiveness in many cases in which the 
Prausmtz-Kuestner method has failed Be- 
cause the objection has been repeatedly voiced 
that only ver>’ few controlled cases are on 
record, we should like to list 42 cases reported 
by twenty-four workers: 

.\rseniail dennatUts (brbach**) 

Xeoar^phenainine dermatitis fFubs and RiebJ, 
Jr ,**’ Mu«ger,‘” Riehl, Jr . Scbreincr*“) 
Sulfathiazole (McGuire and Shaffer*"*) 

Primrose dermatitis (Peruu and Rosner**' 
Urbach and StdaraiiJius***! 

Turpentine dermatitis (Peniu*^ SJerbakoi *** 
Ensbmnner.*** Urbach and Sidara\i£ius**i 
.\rnica dermatitis (Urbach.*'* 2 cases! 

Ammonium persuifate (van Dishoeck and Roux*' i 
.Atropine dermatitis (Biberstein***) 

Orthoform dermatitis (Konrad***! 

Nickel dermatitis (Urbach.** 2 cases) 

Iodoform dermatitis (Peruiz***) 


*=’FcBs. H . ind RiEBi, G , Xrch f Dsnnal u S>pb IM- 
S'*. 1«7 

®’Mcsgm..A Zcntialbl f Hsut u C>r>cht«cbuLt 49-30}.l9ii 

«* Ritri, C . J» Arch f Drrniat u Sn>b 157' =1. 1929 

SarauxEt. K m Bngrt, W , sod Han««o, k ' MlfTBie 
Uipzis Tbinnr, 1910 

*<* Piirrr. A-, and Ro«vt», X Uth f Drnnac u ‘'vph 134 
J09, 192S 

•*^traBACH, E, and Srosas'lcixs, B Rim Wcbnschr 9 2095, 
JW. 

“’Ptil.-Tl. A Arch 1 Dcrinit u S>ph 152.617.1926 

♦“Sct»BxKo\. I Zrntralbl ( Haul u CcMhlecbtskt f»bst 1 
•H- J29. 19SJ 

•“ Es«Btrv\t», C Arch f Dermal u Syph 16* J6* l9Ji 

‘■•UBBccn, E 2L»chr t linmunitaet5lor»th u raper Tbetap 
35:471.1923 

DiSBotn. H A E \ u.. and Rone. D J Arch f Dermal u 
S^Th t81;«.I9iO 

•'•BlBtlsTttN.H : ibid IM. 1929 

‘'•Kovicp.J ; ibid 145:716.1932 

'“ViBccB, E Zeniralbl.f Haut u Oe^lechl kr J"*7*9,19JI 

*■' PcatTr. A Arch I Detinat u Sj.ih IM-2f>6,M27 


NoAocain dermatitis (5301310%,*“’ Sferbako%*“’) 
Flour dermatitis (Zitzke,** Urbach) 

Asparagus dermatitis (Haj6s and Mohrmann*") 
Hernng roe (Houda**) 

Katanhia dermatitis (Musger**') 

Barle> dust dermatitis (Urbach and Steiner*’) 

2 -I-dinitrochlorbenzene dermatitis, expcrimen 
lalU induced (Baliastero and Mom,®’’ 

8 cases) 

Guinea pig h>-persensiti%eness (Brandt and Kon- 
rad***) 

Light h}-persensitiveness (Flarer®®*) 

Heat h>persen5iti\eness (Melczer and W lassies,®®’ 
2 cases) 

Tuberculin h%-persensiti\enes5, bj means of the 
fluid from a papule of a Pirquet reaction 
(Fellnei^*) 

IIvpersensiti\eness to t>-phoid bacilli (Engel 
and I ighani®*') 

Biberstein*®^ raised the question as to 
whether a positue result by means of cantha- 
rides plaster may be unequn ocally interpreted 
as a specific reaction, or whether it might be 
attributable to traces of the canthandes. This 
objection appears to ha\e been answered by 
the findings of Konrad,*** Fuhs and Riehl, 
and Riehl,”’ for these authors inadx ertently 
produced a specific allergization to orthoform 
and neosalvarsan as manifested by a gener- 
alized dermatitis in control subjects recening 
injections of blister serum and antigen 
By means of passive transfer, Spam and 
Xewell** confirmed the fact that specific skin- 
sensuizing antibodies are regularh present m 
blister fluid According to Bariato,*®* the 
antibodies in burn blisters manifest the phe- 
nomenon of exhaustibility of reaction in pas- 
sively sensitized sites 


«*>So.vao%. V Zeairalbl t UiU u Ge^chlechlslr 39 413, 

«-'»Scc«8«.4.o\ I ibid J9 7S 193' 

‘"ZlTlKE E Dermil ttchnschr 95 1009. 1932 

B . Bad MoffBuivx. B H C klm Wchn-chr 8- 

W24. 1929 

*-*11016% T |*p J Dermal 41-N), 1937 
*■ UcsccR A Wien llin Wchn*chr 4A. 971. 1933 
**»ir«B*rH. F and StEiNEi, 31 Arch { Dertnit a Syph 153. 
772, l«27 

t.t BxiiESnBO. L H , and ilnii A il Re% Soc ardent deBtol 
19 - 10 , 19|i 

**• Bbvmjt. R , and Kosa%D. J Arch f Dermit u SypS 141: 
4l> 1930 

*->Fi,%BCB, F ZealTiibl f Haut u Ueichlechuii 36 192.1931 

•••MeiczEa. \I .andWtassiw. T Arch f Dermal u 'jTh 174 

Ia7 !«■ 

•*»FEU.xia.B Wien klm Wchn-chr 32-916 1919 
••E'MiEt, C . and VICIMXI, M R Rtjj WchnKhr 15: 1477. 
(936 

•“Sntx.W C,.NE’*rua.J il . and MtEEtt. M 0 J Atlerfy 
S;S:t.l9M 

•-Pwi-\To.S J ibid T: 573, 1936 
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The concept of the cellular transfer of ac 
quired hypersensitiveness received strong sup 
port horn Landsteiners and Chases animal 
experiments which also served to underline 
the fundamental biologic differences between 
this approach and passive transfer b> means 
of blood serum Landsteiner“^ found that 
exudates from the peritoneal ca\ities of guinea 
pigs previously sensitized to a number of 
simple chemical substances would cause ho 
mologous specific skin sensitivitj if injected in 
tra\ enously intraperitoneally or mtracutane 
ously into normal guinea pigs The nature of 
the antibody present in these peritoneal cells is 
still undetermined Chase®* was able by a 
similar technic to transfer passively tuberculm 
hypersensitiveness after the animals had been 
sensitized by subcutaneous injections of killed 
tubercle bacilb The pentoneal exudates were 
induced by intraperitoneal injections of liquid 
petrolatum and were found to consist mainly 
of large mononucleaf cells The recipients 
were shown to be tuberculin hypersensitive 
after a latent period of from two to three da>s 
following intraperitoneal injection and in 
about half that time after intravenous injec 
tion Similar transfer could not be effected 
vv ith the donor s serum 


6) PASSIVT: TRA^SFER JIT AN S OF AUTO 

TRA^SPLA^^ATrOS (neageli tecttsic) 


By means of autotransplantation Naegeli 
et al®* were able to demonstrate the presence 
of cellular antibodies in the skin in fixed drug 
eruptions For reasons not yet known it is 
impossible — either in human beings or in 
animals — to perform a successful heterotrans 
plantation of the skin unless (in animals) the 
reticulo endothelial system has first been 
blocked by dyes or other substances Auto 
transplantation on the other hand is readily 
accomplished 

TEciunc An area of fixed drug erupt on that has 
cons stentl> reacted v th inflammation to peroral ad 
mm stration of a given drug (e g pheno^hthalein) 
and a normal skin s te are selected Portions of each 
area are mutually transplanted by the Th ersch method 
W hen healing is complete the patient is given the drug 
{eg phenolphthale n) b> mouth The reaction is 


« Hscsiltvxs K and CsaSE M W 
Med « 688 1942 

««Cb\SE MW bd 59 134 194 
K NAfCEtl 0 Quisvain b BE 
Wchnsch 9 924 1930 


Proc Soc Eaper B ot &. 
and Staij>»k W kl a 


called positive when the transplanted allerg c epiderm s 
shows a flare wh le the transplanted nonallerg c ep 
dermis does not react 

The following successful transfers of hvper 
sensitiveness by this method have been re 
ported toantipyrine b> \aegeli to phenol 
phtbalem by Urbach and Sidaravicius 
and Knowles Decker and Kandle and to 
potassium iodide by Fellner and \ascon 
cellos*” A few other investigators however 
have faded to obtain positive reactions with the 
autotransplantation method Knowles s*^'’ 
and our ovv n experiments led to the conclusion 
that the varying results may be explained by 
the different intervals allowed to elapse be 
tween the transplantation and the admmistra 
tion of the test drug when it is given early 
(eight to twenty da>s after transplantation) 
the skin transplants react as the> did m their 
original sites but when the drug is given at a 
later date (e g after tw o months) the trans 
planted skin loses itj antibodies 

3 Clinical \alue of Passive 
Transfer Methods 

The passive transfer tests are employed 
clinically for a vvide variety of indications 
''see p 171) The results of passive transfers 
must however be most carefullj interpreted 
since jxitients may respond vv ith such reactions 
to a great number of substances to which thej 
have no clinical hj’persensitiveness whatever 
(Harkavj) It must be most emphaticallj 
stressed therefore that the demonstration of 
specific antibodies is by no means conclusive 
evndence of the allergic nature of a giv en case 
Thus as Chobot and Hurw itz*” have show n 
antibodies can frequently be demonstrated in 
the serums of children for instance those with 
infantile dermatitis without any clinical mam 
festations of allergy following the ingestion of 
the respective foodstuffs Furthermore a 
number of individuals show specific antibodies 
to foreign serum without having serum sick 
ness Patients with intestinal parasites 
usually show a very high antibod3 titer with 
out manifesting an> allergic phenomena 
Persons with hay fever may have circulating 


iEmiwlcs F C Deckzr H B and Kanble R P Arch 
2>mn4t aSypb 33 Z2T 1936 

Fzitnes M and Vascosceilos c ted by NacBcl 0 Kim 

Wcbnacht 11 8S3 1912 
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antibodies not only to the pollen that causes 
the hay fever, but also to other pollens that 
elicit no clinical manifestations of disease, and 
e\'en to pollens with which the patient could 
never have come into contact for geographic 
reasons ^^^lether the presence of such anti- 
bodies is due to the fact that one antigenic 
grouping can call forth the formation of diverse 
antibodies (Landsteiner and van der Scheer*^), 
or to the fact that the action of heterogenic 
antigens induces the production of heterophde 
antibodies, has not as yet been sufficientK 
investigated. 

Furthermore, it must always be borne m 
mind that passive transfer — like a skin test — 
does not in any way indicate the degree of 
clinical sensith ity (Withers, Peshkin, Ratner) 
Nor does the absence of antibodies (negative 
result of the Prausnitz-Kuestner e.-rperiment) 
necessarily mean that a given dermatosis, 


ihinopathy, or asthma is not of allergic causa- 
tion. “nie impossibility of transferring the 
hj'persensittveness passively with blood serum 
antibodies in a given case indicates nothing 
more than failure to demonstrate the presence 
of antibodies in the circulating blood. In such 
instances, the presence of cellular antibodies 
may be estabhshed by means of the Urbach- 
Koenigstein blister fluid method. This is 
particularly the case in allergic contact derma- 
titis. In other types of cases, the antibody 
cannot be demonstrated for the simple reason 
that the proper antigen is not available for 
elicitation of the antigen-antibody reaction; 
the necessary antigen may be a secondary’ 
exogenous or even an endogenous allergen. 
This problem is encountered chiefly in cases 
of drug hj’persensitiveness, but also in numer- 
ous cases of urticaria and angioneurotic edema. 



Chapter XI 

DIAGNOSIS OF ALLERGIC DISEASES 


Q uite frequently the diagnosis of a gi\en 
disease as allergic cannot rest on skin 
testing alone, no matter how elaborate or ex 
tensive it maj be This also applies as re 
gardb the identification of the causatne 
allergen Nor do we possess a single general 
method for determining whether there is an 
allergic tendency or an alreadj existing allergic 
state Futile attempts ha\e been made (em- 
ploying human dander, peptone, or histamine) 
to establish a simple method for this purpose 
In performing tests, the specific allergen 
should preferably be applied to the shock 
organ This is especially important in all 
cases in which there is a localized hypetsen 
sitiveness of the mucosa of the e>es, nose, 
bronchi, or other organs, for in such cases 
skin tests are often negative Moreoser, the 
effort to identify the allergen must be con 
ducted according to the nature of the shock 
tissue involved Thus, it will differ in der 
matitis as compared with urticaria, m light 
dermatosis as compared with lichen urticatus, 
and in pollinosis as compared with asthma 
Accordingly, the choice of the type of test 
must take into consideration w helher ui a given 
case the epithelium, mucosa, vessels, or other 
tissue IS the primary shock tissue (see Table 
4, p 39) Furthermore, the nature of the 
suspected allergen (physical agent, chemical 
substance, or light) must be borne in mind 
It must be admitted that we are today un 
able to find the allergen in a great many cases 
This may be due to the fact that frequentlj 
the tests are not performed on the shock organ 
itself but onl> on the skin Moreover, we 
are not alwa>s able to test the shock organ, 
thus, for example, we do not as yet possess 
an> method for demonstrating hypersensi 
tiveness restricted to the blood vessels of the 
brain in migraine In addition, it is often 
impossible to isolate the causative allergen 
chemically or biologicall) , since it is frequently 
a secondary or endogenous one Fmally, 
failure to identify the allergen may be attribu 
table to the fact that our search is often under 
taken in too routine a manner 


One point must constantly be borne in 
mind a substance can be definitely considered 
as the causative agent m a given case only 
when avoidance of contact with this substance 
IS followed by disappearance or definite sub 
sidence of the allergic symptoms (avoidance, 
elimination or withdrawal test), and when, 
on the other hand, the allergic manifestations 
are elicited or definitelyf exacerbated by re- 
newed exposure to or administration of the 
aQergen by mouth, by inhalation, by cutaneous 
application, or by injection (exposure or re 
exposure test) Unfortunately, this clear cut 
and drastic proof cannot always be obtained, 
and we must often content ourselves, therefore, 
with the indirect proof provided by positive 
skin and mucous membrane tests The useful- 
ness of these latter tests despite their \arious 
liabilities of error, will be appraised below 

The clinical tests include the skin and mu 
cous membrane tests the diet tests, the en 
vjronmenlal avoidance and exposure tests, 
and the leucopenic index These will be con- 
sidered in order, following a brief discussion 
of the technic of history taking 

A HISTORY 

Before any testing can be mteibgently 
performed, a systematic and well organized 
history must be taken In order to assure 
against overlooking any important points, 
it IS advisable to make use of a printed ques 
tionnaire (forms used by the authors m the 
common allergic diseases will be found m the 
Appendix) Such questionnaires are of course 
mtended to serve merely as a framework for 
more intensive investigation of the case The 
general line of questioning is naturally de 
termined by the clinical picture presented by 
the allergic disease Information regarding 
the precise relationship of the symptoms to 
the time of day, season of the year, weather 
conditions, changes in locale and residence, 
diet, contact with animals, furniture, and bed 
dmg, the taking of drugs, the use of cosmetics, 
the onset of associated allergic and non- 
allei^ic complaints and diseases, and a host 
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of other factors may suggest the most fruitful 
lines for further investigation and questioning. 
Careful inquiry- must be made as the patient’s 
occupation, environment, habits, activities, 
and hobbies. The search must be directed 
as much to possible predisposing as to eliciting 
iactOTS. Painstaking questioning — detective 
w ork, of a sort — n ill often > ield valuable 
clues or hints as to the identity of the causativ e 
agent, and these indications can then be con- 
firmed by appropriate tests with the suspected 
allergen A positive famiK histon’ is fre- 
quently of value. It is often necessarv' to 
have the patient’s environment inspected by a 
physician or at least by a trained social \v orker 
It is also verv' helpful to have the patient write 
down a detailed account of his daily routine. 
The patient can be of inestimable help to the 
physician if he can be made to think along the 
proper bnes. 

It will be seen that historv--taking in allergv' 
is time-consuming and detailed. Indeed, it 
often requires more than one interview to com 
plete the necessarj' information, the patient 
meanwhile being instructed as to w hat possible 
relationships he should look for, and being 
generally educated regarding allergic mecha- 
nisms. Swineford and Weaver*” have re- 
emphasized the importance of a careful and 
punctilious historj', with the questions couched 
in terms entirely familiar to the patient, and 
ai’oiding vague and too inclusive queries 
The purpose and approach of an allergv* historv 
differ greatly from the usual medical histoiy, 
partly in that the diagnosis is usually easily 
arrived at, but chiefij' in the placing ol the 
major stress on the recognition of potential 
offenders. Swineford and Mason’s findings 
in 200 allergic histones correlated with the 
skin tests show once again that the function of 
the latter is pnmanJy corroborative, and that 
they may, in some cases, even be omitted 

B SKIX TESTS 

For years there has been a lively contro- 
versv- as to whether the scratch or the inlra- 
cutaneous technic* is the more reliable. The 


O , Ji . \vt) Wfot*, W >1 Von Tni Vftd 
J* »}. tW4. 

* To »voicl confusion, the elfmenUf) lactis here reilerneJthat 
the pjtch test IS capable of demonstradne onK epiderroat *ens‘ 
tint) , and can b> no means be used lO place of e;tber of the above 
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consensus now is that, while no method is 
entirely accurate, it is best to use scratch tests 
first, and to follow these up with intradermal 
tests only with substances that have given 
negative results but are nevertheless suspected 
on clinical grounds 

The scratch test is less sensitive than the 
intradermal test but far more specific. Fur- 
ther advantages inherent in the scratch method 
are: less danger of constitutional reactions; 
the elimination of possible syringe contamina- 
tion, a simpler technic; a minunum of dis- 
comfort for the patient from the procedure and 
from possible positive reactions, and, final)}-, 
the considerably lower cost in materials em- 
ployed However, if only scratch tests are 
done, It will not be possible to discover the 
cause of the allergic disease in many patients 
who are clinically sensitive but whose sen- 
sitivity IS of such degree that they will fail to 
react to tests done by this method The 
iniracutaneous tests are unquestionably far 
more sensitive, but. as mentioned, this is at 
the expense of specificity Furthermore, the 
intradermal tests in\ olve a number of possible 
sources of error (see p. 169): the results — 
whether positive or negative — cannot, there- 
fore, be accepted as specifically positive or 
negative without additional evidence This is 
one of the important reasons why this method 
has not become popular, and why it is useful 
onij m the hands of specially trained and ex- 
perienced physicians who have considerable 
control material at their dispiosa! Despite 
all the possible sources of error, however, the 
mlracmaneous test method is an important 
and often indispensable procedure. It has 
the added advantage of permitting “titration” 
of the degree of sensitivity, by determining 
the least concentration of the allergen capable 
of eliciting a demonstrable reaction. It must 
be pointed out. however, that the cutaneous 
sensitivitv so determined need not parallel 
the severitv of clinical symptoms In sum- 
maiy, these tests, under suitable conditions, 
ate permissible with substances that have 
failed to produce reactions by the scratch 
technic The claim that if all the scratch 
tests are negative any number of intradermal 
tests may be performed with safety is not en- 
tirelv true, as pointed out by M. Walzer,*** and 
• VI. J THui 21: 131. IHJ 



Aixesg\ 


lo8 


no more than lo to 20 intraderraal tests should 
be done at one time Thej may be under 
taken ^\ithout prcMous scratch testing with 
bacteria, yeast and molds since these agents 
do not cause se\ere general manifestations 

According to A H Fineman the intradermal 
tests are about one hundred times more sensi 
ti\e than the scratch tests In other words 
a dilution of 1 oO for scratch tests is approxi 
matelj equi\ alent to a 1 a 000 dilution for 
intracutaneous testing ^ aughan recommends 
that when a cutaneous testwithal aOdilution 
IS negatiN e the intradermal method should be 
tried withal aOO dilution— that is to saj with 
a dilution that IS onl} ten times weaker — while 
dilutions of 1 1 000 are to be emplo\ed only 
when dealingwith notoriouslj strong allergens 
(e g cottonseed flaxseed horse dander and 
pollen extracts) 

Other authorities on the basis of clinical 
experience hax e sp“ci£ied the optimal concen 
trations of each extract to be used in scratch 
and intracutaneous testmg in terms of vxeight 
\olume dilution nitrogen content orprotem 
nitrogen content However it has long been 
recognized that none of these methods of 
standardization accuratelj reflect either the 
potenc) or the specificit> of an extract More 
over non specific reactions ma> be produced 
bj the trauma of the test b> excessive con 
centration of the extract bj primanlj urti 
cariogenic substances and b> the gl>cerine 
or histamine content of the extracts further 
confusmg the results Efron et al“ have 
therefore developed a biologic method of 
standardization In brief this cons sts of the 
testing of each extract on adequate groups of 
allergic patients particular!) those known to 
be sensitive to the substance in question and 
of non allergic subjects Statistical methods 
ma) then be emplo>ed to determine the diag 
nostic reliability of the extract and are fuUy 
outlined in the articles by these authors 
Biologic standardization is required for the 
quantitativ e estimation of certain attributes of 
insulin liver extract and cerUm endocnne 
and vitamin preparations and ma> be as 
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logicall) applied to allergic extracts On the 
basis of observations on freshly prepared ex 
tracts of fruits and v egetables and the rapidit) 
of their deterioration Tuft Blumstein and 
Menger** also recommend the biologic assa) 
method of standardization as w ell as the elimi 
nation from the testing list of certain extracts 
which are either inert or give reactions of 
questionable value Although not strictlj 
pertinent to the present discussion it should 
be noted that biologic standardization is also 
applicable to patch test material particularly 
plant extractives which vaiy m antigenicit) 
from batch to batch and m which no ph>'Sical 
or chemical unit is an accurate index of 
specific potenc) Thus Stevens'^^ has sug 
gested biolc^ic assa) of poison iv) extracts 
Skin test are usuall) performed on the flexor 
surface of the forearms on the outer surface 
of the upper arms and on the back In con 
trolled tests Ballestero and Mom* • found the 
sites of greatest cutaneous reactiv it) to scratch 
intracutaneous and patch tests to be a band 
zone on the anterior surface and internal edges 
of the arms and forearms corresponding to 
the peripheral distribution of th“ fifth and sixth 
cervical and first dorsal spinal nerve roots 
All three 1)^65 of skin tests showed parallel 
variations as regards cutaneous activity ex 
cept on the back where scratch tests were 
hard!) noticeable although the others reacted 
and on the abdomen in the zone innervated 
b) the eighth to tenth dor'al segments where 
the results of intradermal tests w ere compa 
rable to those on the arms Seborrheic hair) 
and thick skin areas shoved less reactiv it) 
than dr> glabrous thin ones Reactiv it) 
decreases on the mid line of the bod) 

Another question to be considered is 
Should tests be made w ith single extracts or 
with groups’ Group testmg m“ans that 
tests are made with mixtures of related aller 
gens thus obv lating the necessit) of makmg a 
large number of individual tests For ex 
ample a mixed extract of epithelial substances 
might contain extracts of horse dog and cat 
hair as well as of horse dog and cat dander 
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The present tendency’ is to disappro\'e of 
group testing. This is because the mirin g 
naturally results in lotver concentrations of 
each of the component substances than there 
would be if the constituents nere used sep- 
arately. Furthermore, as shown by Berger 
and Hansen, the group of extracts may elicit 
a positive reaction, uhile the components — 
used in separate tests — give negati\e results; 
and, con\ersely, it sometimes, though rarely, 
happens that some of the components elicit 
posith-e reactions singly while there is no re- 
action to tests with the group as a whole. 
Hence, Berger and Hansen conclude that if 
only group testing is performed, important 
allergizations may sometunes escape attention. 

The allergic skin reactions manifest them- 
selves in three different forms: (1) an imme- 
diate-urticarial reaction, due principal)) to 
exudathe vascular changes, (2) a delajed- 
papular reaction, due to infiltration of the cutis 
and usually consisting of cellular vascubr 
changes; (3) a delayed eczematous reaction, 
consisting of epithelial changes The last 
is Seen only after patch testing. 

1. Scratch Test 

The cutaneous test was first emplo\ed m 
1873 by Blackley to determine the presence 
of hay fever. This technic, however, seems 
subsequently to have fallen into oblivion It 
not until 1907 that it was again heard of in 
the literature, for )t was then that \on Pir- 
quet reported his technic of cutaneous testing 
n/ffi tuherai/in. fn i9i~, UaZlLer €Tnplo}Vd 
this method for testing for allergic conditions 
in general. 

Techmc. .a number of scratches about 05 cm 
Oi Lnch) in length are made on the sligblJ> stretched 
shin of the ioiearm or of the back, after the surface has 
been cleansed with sterile water or physiologic salt 
solution. Alcohol or ether mav not be used, as these 
nuy possibly influence the reaction. The skm must 
be thoroughlj dr>' before scarification The scratches 
must be tears rather than cuts The) are best made 
"ith a small cataract knife or with a common sewing 
needle in a suitable holder (FiG 43i A circular scan- 
fier is recommended for use on children The instru 
ment should just bare!) penetrate the epidermis, blood 
should not be drawn Each of the scratches b covered 
'riih 1 drop of X/20 sodium hjdroxide. Into Ihb drop 
one then miaes as much of the protein as will co\er the 
flat end of a toothpick (which is to be thrown away) 
Thu solution must not be permitted to dr> ; if necessary. 


mote of the sodium h) dronde is added. The matenals 
neossaiy for scratch testing are provided in con\ enient 
outfits (Fig 44) by a number of commercial houses 
UTicn liquid extracts are empfo) ed, they should be kept 
in small bottles with corks proxdded with platinum 
loops This loop Is used to apply the extract directly 
to the skin The loop is then flamed If the cork is 
provided with a rod the apex of the drop is allowed to 
come m contact with the skin, the rod itself must not 
touch the skin The same instructions apply to the 
use of dropper appheators consisting of rubber-bulb 
stoppers and capiUarv glass tubing For those doing 
tests relatively infrequentl) extracts are also packaged 
in single test sealed glass capillary tubes, the contents 
of which are e^ressed after the ends are broken off 
The control test consists of a scratch plus a drop of 
X/20 sodium hjdcoxide alone This test reveals the 
patient's reaction to the trauma and to the sodium 
h}<troxide From ten to twenti scratches may be 
made at one sitting. The scarifications are to be made 
about 2 5 cm {! inch) from one another They should 
be carefully planned and arranged, m order to avoid 



FlO 43 l.NSTRniEVTS TOR SCRATCH TESTING 
Scanner, borer 

possible confusion m reading the results A 2 per cent 
alcoholic solution of eosin or a black ey ebrow pencil is 
used lor skm marking 

In order to avoid some of the disadvantages of the 
scratch method, particularly the difhculty of achieving 
the proper depth of lacerating the skin, several alterna- 
tive technics hav e been uiiliaed The pressure puncture 
method is performed much like the multiple pressure 
method in smallpox vaccination one to three punctures 
are made through a droplet of the L^uid allergen, 
carrving it directU into the deeper layers on the skin 
This techmc is particularlv suitable for children 
(Stoesset* since it is le«s painful and eliminates the 
necesity ol the patient’s remaimng still in order to keep 
the drops in place Lcvuiton*** has adapted a small 
portable motor-dnv en dental drill, gentle application of 
which peeb away the epidermal cells from a small area 
and, with proper appUcation, to a constant depth 
rapidly and almost painlessly The allergen is then 
a{^Ii^ to this superficial abrasion. Vollmer, Hyslop, 
and Lotnanl'” deviled a match like apparatus the head 
of which consists of fine pumice powder held m place 
bv a cement substance, impregnated w ith gly cennated 
extracts of various allergens, such as potfen, oms root, 
house dust, or egg white Two or three turning move- 
ments of the "match” with the head gently pressed 
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against the stretched skm accompl shes a painless 
abrasion of the stratum corneum brings the test sub 
stance into contact ^\lth the reactive cell la>ets and is 
rot alarm ng to ch Idren Results with lub^ulin and 
Schick testing are less satisfactorj with this method 
AH these reactions are interpreted similarlj to the usual 
scratch test It should also be noted that the percu 
laneous and electrophoretic tests (see below) while 
differing m that the ant gen is applied to the nUct 


all test sites including the control heinberg 
and Friedlaender“2 recentlj suggested that this 
difficulty may be circumvented b> means of 
a new synthetic histamine antagonist 0 
dimethjlaminoethyl benzh>dryl ether hjdro 
chloride When patients were gi\en oO mg 
of benadryl hve hours three hours and one 



Fig 44 Diacnostic Octtit por S ratc i T»sn\c 
(Courlesj £ R Squil b and Sons ) 


skin ach eve a s milar purpose m carr> ng the allergen 
through the stratum corneum and to the deeper lajers 

A typical positive reaction presents an ur 
ticanal wheal with surrounding erythema 
(Fig 4o) it usually appears within ten to 
twenty minutes An area of swelling and ery 
thema less than 5 mm in diameter is to be 
interpreted as a negati\e reaction Ob\i 
ously the result of the control test indicating 
the response to the trauma must always be 
taken into consideration (Table 18 p 166) 
It is apparent that the presence of dermo 
graphism will interfere greatl> with the read 
mg of the reactions and indeed make it im 
possible since a pseudoreaction will appear at 


hour before testing there was either complete 
or partial inhibition of the dermographic 
whealing and the usual cutaneous reactions to 
aUergens were demonstrated 

Specific lymphangitis is very rarel> seen 
Occas onaily dela> ed reactions to protein or 
pollen ectracts appear these reactions are 
completely ignored by some authors while 
others consider them of some significance 
The question as to the extent to which such 
delayed reactions are to be considered specific 
is still unsettled It must be noted that these 
last remarks do not applj to tests with tu 
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berculin, trichoph^-tin, and bacterial allergens, 
since these agents almost invanablv elicit 
delayed reactions. 

In the case of patients known to be evtremely 
hypersensiti\ e (e.g., to horse serum or e^ 
^hite) it is advisable to begin cauliousJv, using 


Brown), chocolate (E A. Socoia), brazil nut 
(J Fries), and )-eJloiv jacket e.vtract (G. IV. 
Owen). They may occur when scratch tests 
are made with drugs, even if the tests are 
negati\e (Walzer*'*). According to Vaughan, 
three deaths have been reported in the entire 





Treatwent 

Barrel graduated to 0 01 cc . metal asbestos-" raj^ied 
plunger, and 27-gauge needle, J inch in length 


tenfold to hundredfold dilutions, and to em- 
ploy stronger concentratiors onl\ when the 
weaker doses ha\e failed to elicit a reaction 
Severe constitutional reactions following cu- 
taneous testing ha^e, on \eiy- rare occasions, 
been observed (Rosh and Schiff, Kolmer, 
F. I aller>--Radot and Haguenau) More re- 
generalized reactions ha»e been ob- 
ser\ed from scratch tests with pollen S. 


huraturc— two from testing with buckwheat, 
the other with egg 

2 Imrxcltaneot.s Test 

The mtracutaneous or intradermal test 
with tuberculin was simultaneous!) reported, 
in I’JOS. by Mendel and b\ Mantoux In 
1912 O Schioss emplo\ed this method for 
allergic skm testing. 

TfchMC The patient is --eated ^idewas 5 on a chair, 
with one arm resting on the padded arm of the chair, 
tl mans te«t-5 are to lie jierlortned, the patient lies prone 
on an examining table The 'tin «iies are cleansed 
-uperhcialK with cotton moistened with 70 per cent 
alcohol or acetone \ 27 gauge rustless needle. 1 cm 
rS, inch* m length fi.red on a t<j}jercvlin springe,* is 
m^rted with the tiesel up and almost parallel with the 
<urtaceoJ the 'kin Tbelieiel'houldl^ \isihle through 
the epidennis The Tuliex outfit made b\ Wjelh 
iFio 47) mas aJ-olieu*<d and isa conrenient, 'pecific, 
and rather --afe methtjd, as determined bj O Belmont 
m the Vlletgv Department of the «enior author In 

» SuKT lb* tuberculin •>tine', u‘uaIK employed »re prmided 
with both metmiMipothetifs padiutwn- there is » possibility 
of sOiifu«.on and of dtnrertnjs mwlites It is te«t therefore to 

emptoj /o' tbisr«rro«e only ‘jriiires «o 0 01 « 
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either case a quant t> of 0 01 or 0 02 cc of extract 
suffices fo produce a \isil le \heal Quantiles of more 
than 0 02 cc of extract ma) cause nonspecific iir tation 
(pseudoreactions) When on cl n cal grounds a 
strong reaction ma> be ex; ectcd the volar surface of 
the forearm should be used The sites for testing 
should be al least 2 5 cm (1 inch) apart laterall> and 
5 cm (2 inches) apart long tudinall> No more than 
ten tests should be made at one t me and these should 
be of different allerg c groui s One should not for 
example test simultaneous!) \ ith all the pollen extracts 
ivh ch ma) lead to a summat on of the r effects and 
possibly to a constitut onal react on If these tests 


between two kinds of reactions — the immedi 
ate urticarial and the dela> ed inflammatory 

A reaction is considered immediate when 
it appears within twenty minutes and presents 
an urticaria like wheal or irregular shape sur 
rounded by an erythematous halo (Fig 48) 
In cases of extremely marked hypersensitive 
ness pseudopod like branches extend from the 
wheal (Fig 49) 

All data as to the size as well as the time of 
appearance and disappearance of the reaction 
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(Courtesy W ) eth Inc ) 


elicit only a m Id response ten add t onal tests maj be 
made It is usually a good policy to make no more 
than twenty tests at one sitt ng 

Coca s solution phys olog c sahne solution or other 
d luents are used for the control injections depending 
on vhch is employed for d lut ng the extracts For 
test ng children under 2 years of age it is advisaUe to 
use extracts of about one tenth the strength employed 
for adults 

^\^\en IS a reaction to be interpreted as 
specfically pos.me' Before atlempting to 
answer this question 


we must differentiate 


serve merely as an approximate standard 
for as will be explained in greater detail be 
low the reaction is dependent upon a great 
vanety of circumstances Comparison with 
the control sites is the only criterion There 
seems to be some question as to whether the 
wheal or the erythema is to be considered the 
more significant m evaluating the reaction 
In agreement with the majority of authors 
we consider the wheal to be of far greater im 
portance for the surrounding ery thema is 
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produced by a reflex mechanism, since it does 
not occur in the skin of an area under spinal 
anesthesia (von Groer), or in a limb paralyzed 
by peripheral nervous disease (Ebhecke). 



Fig. 48 Ktb ttrcTAxtoi. s Test Iinizoim Rexctios 
(to R.\b8It Serluj 


zone of vasoconstriction (Fig. 50). It us- 
ually appears in from t\i elve to eighteen hours, 
reaches its maximum intensity in twenty- 
four hours, and may persist for two or three 
daj'S. 

^\^lat is the relation between the two tj’pes 
of skin reaction — the immediate-urticarial and 
thedelayed-infiammatorj’ or “tuberculin-type”? 
WTiat is their significance^ In the literature 
the immediate reactions have been referred 
to as “anaphylactic” or “atopic,” while the 
delayed-inflammatoiy reactions have been 
called “allergic.” There are distmct clinical 
and histologic differences between the two 
forms of reaction; but the significance of these 
differences is not, as yet, well understood. 
There is some evidence suggesting that the 
two reactions may represent merely two phases 
of the immune process Thus, Dienes*” 
showed that when guinea pigs were given daUy 
intracutaneous injections of foreign serum or of 
egg while for three or four days, the response 
consisted of a definite red inflanunatorj' 
reaction appearing twenty-four hours after 



A delayed reaction is characterized by a the fast injection. .After some eight to fen 
rather intensive ervthematous infiltration (pap* days of this treatment, however, the resjionses 
u!e) and by a large or small inftammator>' changed to the immediate-urlicanal type, 
halo that is sometimes surrounded by a white •^Dkvis.l j ircmunoi a nj i9’? » sjs. mi 
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and were iccompanied b> the development of 
circulating antibodies in the animal Simon 
and Rackemann Jones and Mote*** and 
Te7ner®''® made similar observations on hu 
man beings who had been sensitized with 
guinea pig serum The immediate type of 
reaction is associated with antibodies that 
can passivelj transfer the hypersensitiveness 
to a normal recipient While these authors 
(with the exception of le/ner) beliexe that 
the two forms of reaction represent nothmg 
more than two different jihases of the responses 
of normal animals and man to repealed in 
tracutaneous injections Sul/berger*'” is of the 
opinion that these different reaction tyi)es are 



Tic 50 INTRXCUTASFOC.S TEST DeLAYED REACTION 
(to Tubercuhn 1 100000) 

Lower marking md cates control site 

separate and distinct and apparently due to 
entirely different forms of skin sensitivity 
He also stresses the differences in their his 
tology the characteristic lesion of the im 
mediate urticaria! reaction is an extravasation 
of fluid and of some cells through the walls 
of the damaged vessels the delayed tuber 
culm type for the first ten days shows a 
uniform response consisting of a focal pen 
vascular cellular infiltrate composed chieflj 
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of small lymphocytes the blood vessels are 
dilated and contain polymorphonuclear leuco 
cytes (Pascher Sulzberger and Satenstein*^®*) 
In some specimens taken after 48 hours a 
proliferation of fibroblasts and histiocvtes 
are noted However two to five weeks after 
the injection of old tuberculin Koch or tu 
berculm P P D tubercles and tuberculoid 
structures with an increasing number of epi 
thehoid cells are observed 
According to Tezner the delayed reaction 
is a sign of experimental parenteral sensiti 
zation while the immediate reaction is en 
countered only in natural sensitizations This 
view is not tenable — if for no other reason than 
that there is no fundamental difference be 
tween natural and experimental allergization 
Vaughan*** holds that delayed reactions ap 
pear when the body has been chronically 
exposed to the allergen — especially therefore 
in bacterial allergies On the other hand 
Slevens and Jordani*** showed that the type 
of response ilependeJ largely on whether in 
jections were made with either living or whole 
killed organisms or with extracted materials 
(such as bacterial nucleo protein) in the for 
mer case there were immediate urticarial 
m the latter delayed reactions However 
Lewis and Hopper**’ and Marcussen*” found 
that tnehophytm not infrequently produced 
an immediate urticarial reaction in patients 
with trichophytosis provided the site is 
inspected at the end of ten or twenty minutes 
and in some instances circulating antibodies 
were demonstrable by positive passive transfer 
tests McEwen and Swift**’ demonstrated 
that animals treated intravenously with bac 
tenal substances reach a high serum antibody 
titer while the extent of the cutaneous hy 
persensitiveness remains moderate and of 
the immediate urticarial type In animals 
treated intracutaneously however scarcely 
any circulating antibodies were observed to 
develop while cutaneous tests elicited strongly 
positive reactions of the delayed tuberculin 
type Furthermore these authors as well 

‘•PASCHE* P SlEZBESCEF M B aurf Satenste V D I J 
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as Stevens and Jordani, found that when 
formed elements were used for preparation, 
more circulating antibodies fprecipuins) de- 
veloped and the cutaneous reactions were of 
the immediate U-pe, while protein fractions, 
on the other hand, elicited delated reactions 
AH this seems to be somewhat confused 
Our own opinion is that the immediate and 
delated reactions are differentiated b\ the 
fact that the former occurs when circulating 
antibodies hat e been formed m the organism, 
as evidenced by a positive passite transfer 
with blood serum (Prausnitz-Kuestner test) 
The delayed reaction, on the other hand, is an 
expression of an immune process m the course 
of which cellular antibodies are formed, as 
shown by passKe transfer with blister fluid 
(Urbach-Koenigstein test) This concept ex- 
plains why under certain circumstances the 
immediate or the delated or both reactions 
will be encountered Hence, u is essential 
that readings of the tests should be made after 
twenty minutes and then again after iwenit- 
four and forty-eight hours 
The strength or intensity of a reaction de- 
pends upon various factors: (1) the concentra- 
tion of the allergen (Fig. 51), (2) the site ot 
injection — the tendency to wheal formation is 
strongest on the flexor and extensor surfaces 
of the arms and then, in order, on the bach, 1 
the patient’s reaction capacity, (4) the quaii 
tity of circulating and cellular antibodies 
A reaction can be recorded in xarious waxs 
namely: by measuring the diameter of the 
ivheal; by fracing (he reaction and netghing 
the paper representing it, or by Abramson 
and Gorm’s”* contour gauge, which measures 
and records the rate of increase of both the 
height and the breadth of wheals. 

Intracutaneous tests should be read after 
twenty minutes The greatest care must be 
exercised in interpreting reactions One 
should consider a reaction positixe only when 
the wheal and erythema are larger than thex' 
are in the control. In other words, whatexer 
"heal and erythema are seen at the control 
sites must be subtracted, so to speak, from the 
reaction at the test sites. \\ ith due regard to 
this consideration, a positi\-e reaction may be 
said to consist of a wheal, with or without 
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pseudopoJut and itching, usually surrounded 
by a zone of erxthema 

The pnsiti.e reactions are conv-entionall> 
recorded as one to four plus, according to 
their size, w healing, and pseudopodia. The 
grading depends on whether the reaction is 
immediate or delaxed, as shown in Table 18 
\ failure to react, or a reaction of the same 



Tic 51 tsTRVciTxviot T i'stixc With Ixcrfxsinc 
C oXCFXTIt XTIOXS 

L = control negaiwe XI * olii tuberculin. 1‘- 
1.000(100. negative \ »= old tuberculin, 1 100 000, 
posnivt IX = old luberculm, 1 10,000. strongh po'i 

Uxe 

sue as 111 the tontnil, is called negative and 
recorded with a zero fO), reactions only slightly 
stronger than those in the control sites, by 
• plus-minus” (±). 

The xalue of intracutaneous tests depends 
upon the correctness of the technic, the use of 
proper extracts, the rcactirm capacity- of the 
patient, and, abox’c all, the critical ex'aluation 
of the reaction 
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To prevent nonspecific reactions in the 
course of intracutaneous testing it is advisable 
to in3ect no more than 0 01 to 0 02 cc of the 
extract For, although Coca and others have 
stressed the point it is not j et generally appre 
ciated that, in the intracutaneous technic the 
quantity of the injected fluid is to a certain 
extent, of greater importance than the con 
cenlrahon of the allergen Furthermore, and 
not infrequently, the degree of specific hj 
persensitiveness IS incredibly high We would 
call attention to the case of a woman hyper 
sensitive to tuberculin (Fig 229, p 461) who 
responded with a definite skm reaction to a 
dilution as high as 1 1,000,000000 Schmidt 
reported a case in which the patient reacted 
distinctly to a 1 10,000,000,000 solution of a 


lem m the following manner Each pwtem 
group has its own similarly numbered syringes 
and needles these are placed in perforated 
glass containers m such a manner that they 
are sterilized by live steam, which is allowed 
to enter but not to leave (condensation takes 
place in a special device at the top of each con 
tamer) 

As regards the stability of intracuianeos 
test extracts they do not retain their full 
strength for more than a few months Ex 
tracts of fruits are particularly labile, according 
to Tuft and Blumstem The demonstrable 
allergenic potency of the juice of fresh or fast 
frozen fruit was largely lost m the first 24 
hours, presumably due to the action of an 
enzyme and completely within 3 to 4 days, 


Table 18 — Rtadtngof ShnTesfi 


Scratch and Iiiuesiate Imracutaneols Tests (V\ ith Proteins, Pollens Dust) 

0 « reaction of same size as in control 
+ ~ reaction twice as large as in control 
+ + — wheal 15-25 mm in diameter 

+•{'+ ~ large wheal (exceeding 25 mm in diameter) without definite pseudopodia 
4-+ + + “ large reaction with definite pseudopodia 
Delayeo Intracutaneous Tests (With Tuberculin Vaccines Bactenal Products) 

0 ^ reaction of same size as in control 
± ■ slight erythema approximately 5 mm m diameter 
+ ■ infiltration and erythema 5-10 mm m diameter 
“ infiltration and eiythema 10-15 mm m diameter 
+-f+ — infiltration and erythema 15-20 mm mdiameter 

- infiltration and erythema exceeding 20 mm in diameter 


feather extract When such a highly hy- 
persensitive individual is to be tested, ex 
traordinary care must be taken Thus, if the 
patient is known to be extremely hypersen 
sitive to egg albumin for example, and if an 
intracutaneous test (e g , with milk) is made 
with a syringe that has previously been used 
for testing with egg, the subsequent positive 
reaction may well be due to residual traces of 
egg, and not to milk 

In dealing with such highly hypersensitive 
cases, it IS advisable to use a separate ^mnge 
for each of the different proteins It has even 
been recommended that each synnge be 
cleansed and boiled in a separate container 
Urbach”^ has attempted to solve this prob 


was materially reduced by Seitz filtration, 
and was altered or destroyed by heat during 
canning and stewing processes Alkahniza 
tion prolonged the activity for a limited time, 
and lyophihzation of the fresh juice for at 
least 6 montfis although deterioration %vas 
rapid after the lyophile w as redissolved Tests 
with concentrated stock extracts were nega 
tive These observations probably account 
for the inadequacy of tests for fruits and pos- 
sibly other foods 

Moreover, particularly m connection with 
food sensitivity , skin test reactions often can- 
not be ehcited because the allergen is not the 
ingested protein per se, but a decomposition 
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product formed from it in the course of diges- 
tion — a secondary' allergen. This is clearly 
sho\vn by the obser\-ations of Blamoutier*®* 
in the case of a patient who mvanably de- 
\ eloped generalized urticana with angio- 
neurotic edema each time he ate Iamb or 
mutton but who failed to react to tests with 
these foods. Howei'er, when samples of the 
meat were incubated with both gastric and 
duodenal juices (but not with either one alone), 
positne skin reactions were obtained, and the 
Prausnitz-Kuestner passi\e transfer test was 
also positive. This approach not only con- 
firms the existence of secondarx’ allergens, but 
indicates a method whereby, m appropriate 
cases, such allergens can be obtained for test 
purposes. 

Furtberraore, it is ■ver>' often imperative to 
test the patient with substances taken from 
his own environment: a purchased dust ex- 
tract, for example, need not necessariK con- 
tain the guilty ingredient of the patient’s 
own house dust, nor will a commercial feather 
extract contain the decomposition products 
ofparasites, which may actually be the offender 
in a given case. Quite often, therefore, n is 
necessat>' to have “autogenous” extracts 
individually prepared from materials provided 
by the patient. 

\Yith reference to the reaction capacity, 
the following points are to be obsen ed When 
a patient’s skin reacts to all extracts and con- 
trols (Fig. 32), the test must be considered 
worthless, for the patient’s cutis is nonspe- 
cifically sensitive. Before this conclusion is 
drawn, however, it must be dctermmed 
whether these reactions are due to the diluent 
or to the phx’sical irritation caused by the 
needle; a blank needle prick will serx-e as 
control. But when the patient responds inth 
reactions to a limited number of allergens 
(Fig. 53), the tests may be a diagnostic aid, 
proN-ided the other conditions (see abo\e) 
appear to be fulfilled. It must be stressed, 
however, that the intensity of the reaction on 
intracutaneous testing is by no means parallel 
to the sexTrity of the si-mptoms 
.■^s to the critical ei'aluation of reactions, 
it must be emphatically pointed out that 
positKe skin tests may rexeal past, present, 
or future (potential) sensitheness, or, more 
explicitly, a positive skin reaction alone gi'es 


nothing more than evidence of exposure and 
of sensitization that is sometimes only latent. 
The skin reaction should alw ax’S be correlated 
with the clinical historj’ and with tests by 
appropriate methods, such as avoidance and 
exposure 

Concerning the incidence of positive re- 
actions. It IS necessaiy to consider this sep- 
arately in respect to clinically allei^ic and 
nonallergic mdixiduals In the latter group, 
special attention has been paid to the effect 
of occupational and enxnronmental allergens 

Baagoe**' examined 121 cases of asthma 
and found that 75 per cent gave positixe skin 





Fic 52 PosiTixT brrftxcrTxs-soiss Tests witiioct 
DckCSOSTIC SlCSXflCASCE 
ff all or most of «ljn sues respond to various alJer- 
gens reactions must be considered nonTJecific and are of 
no aid m establishing eiiologic diagnosis In this sub- 
ject. even saline control (Site 6i produced small wheal 

reactions In onl}' 33 of 85 cases, however, 
was he able to demonstrate clinical hj’per- 
sensitix eness to those substances to which the 
patient reacted, and in onl\ 18 cases did elim- 
ination of these allergens lead to a cure or to 
considerable improvement of the asthmatic 
condition Withers*’’ found that of 91 pa- 
tients with clinical hj-persensitiveness, only 
one-half bad accompanying positive cutaneous 
reactions On the other hand, of 65 patients 
showing no clinical reactions. 31 had positive 
cutaneous reactions — again nearly one-half. 
RinkeF*' states that m large groups of patients 
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at least 20 per cent of the foods actually the 
cause of allergic s>mptoms will cause skin 
reactions while positne tests are associated 
with clinical reactions after th“ ingestion of 
the food about 40 per cent of the time The 
fact that some foods which gi\e comparatue!^ 
weak reactions are often more important clin 
icall) than those which produce strong re 
actions was again pointed out by Stoesser* ® 
with pertinent examples 

The frequency with which positixe reactions 
are elicited with particular extracts \anes 
widely in different allergic dis'as'^ with the 
nature of the allergens and in the hands of 


and hence their greatest value in ha\ fever 
followed b> allergic rhinopathj and exogenous 
allergic asthma Thev are of limited value m 
infantile dermatitis neurodermatitis and mi 
graine and of little or no value in fo xl allergy 
urticana angioneurotic edema and gastro 
intestinal allerg) 

Healthy individuals — i e persons who give 
no evidence of being allergic — rarely react to 
scratch tests but frequentl) respond with 
positive reactions to mtracutaneous testing 
Rackemann and Simon'" noted positive re- 
actions in aO p^r cent and Grow and Herman” 
in 00 per cent of loO normal persons Ber 



Three pos live and three negative reactions 


various investigators Inhalants are the least 
likely to give rise to misleading reactions and 
this is probably particularly true of pollens 
Although positiv-e reactions from dust animal 
emanations feathers and cottonseed are 
usuall) of value thos° to flaxseed tobacco 
and p)rethrum are not alwa)s indicative of 
the true state of sensitization of the patient 
And as ahead) indicated tests with foods 
other tlian milk egg cereals fish and choco 
late are apt to be erroneous (As a conse 
quence positive skin reactions to foods should 
never constitute the basis for permanent 
removal from the diet ) As a broad general! 
zation skin tests have their greatest accuracy 


ger®** tested 20/ health) persons intracuta 
neousl) with fort) to fift) different allergens 
and found that o6 per cent of these individuals 
responded with some reaction 36 per cent 
gave moderately strong positive responses 
to from one to three allergens and 10 per cent 
simdarly to four or more allergens and very 
strong positive reactions were shown b) 7 per 
cent to one allergen and b) 3 per cent to several 
allergens 

Salen and Juhlin Dannfelt” examined 432 
p“rsons who gave no clinical signs of allerg) 
and who belonged to different occupational 
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groups, and found that intracutaneous tests 
elicited indhidua! posith e reactions correlated 
closely with the respective occupations Thus, 
bakers reacted to wheat in 3S per cent of the 
cases, but not to horse dander, ca\alra'men to 
horse dander (33 per cent) but not to nheat, 
and so on. The authors interpreted these 
results as suggesting the presence of latent 
allerg}', since positive cutaneous reactions w ere 
elicited only b)' allergens to u hich the indrnd- 
uals i\ere regularly exposed. Colmes, Guild, 
and Rackemann^''" studied a group of bakers 
and found that about 40 per cent showed cuta- 
neous sensitii-eness, although only one individ- 
ual had clinical symptoms. Similarly, a higher 
incidence of reactions to feathers is found in 
babies sleeping on feathers than among 
babies not so exposed (Hill, Peck, and Salo- 
mon); and a higher incidence of tobacco re- 
actions is present m smokers than in non- 
smokers (Harkavj*, Sulzberger) 

As Sulzberger* correct))- points out, these 
statistics seem to answer the important ques- 
tion as to the meaning of these frequently 
occurring positive reactions without demon- 
strable clinical sjuriptoms. The answer is 
that while these reactions are often an ex- 
pression of a specifically acquired h>'persen- 
sitiveness, this is quite frequently of such low- 
degree that it does not give rise to clinical 
symptoms. 

It is apparent from the foregoing that m 
ei'aluating the results of skin tests performed 
in an effort to determine the eliologj of a 
patient’s disease, it is essential to cultivate a 
critical attitude A[%arez'“ slates. '*It is 
unfortunate that so many patients land, we 
might add, physicians] get the idea that the 
skin tests are like gospel truth.” Black*”® re- 
emphasizes the fact that skin tests, no matter 
what method is used, are quite fallible False 
positives may be obtained and false negatives 
are frequent. The worker w ho depiends wholly 
upon skin reactions to determine the cause of 
the patient’s allergy will frequently have 
nothing to lean upon. In such circumstances, 
intelligent application of the other diag- 
nostic measures discussed in this chapter will 
often elicit the cause of the allergic sjmptoms 

Coixis, , Cmn, B T., »nd R-vckeuccv, F M J AUer-y 
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CAUSES OF “FALSE POSITIVE” REACTIONS 

Not infrequently the skin reacts to sub- 
stances to which the patient is clinically insen- 
sitive. These “false positive” reactions may 
be due to : 

(1) Nonspecific hyperreactivity of the capil- 
lary system, recognizable by the presence of 
dermographism This source of error can be 
eliminated only by means of the required con- 
trol w ith physiologic sahne solution 

(2) Nonspecific irritating qualities of the 
extract, including excessive concentration of 
the extract The solution must not only be 
sterile, of course, but must also be of neutral 
reaction and isotonic, since free OH or H ions 
as well as hyper- and hypotonic solutions are 
capable, in themseKes, of eliciting strong non- 
specific reactions The temperature of the in- 
jected duid must be moderate, to obviate the 
danger of thermal irritation 

(J) Trauma of the injection. There is a 
t\-pe of pseudoreaction resulting from the intra- 
dermal injection itself and giving rise imme- 
diately to a large wheal with pseudopodia. 
This occurs w hen a rather large quantity is in- 
jected too superficially and forcibly. This 
tj-pe of reaction can be identified b)* the follow - 
mg features: marked burning or pain, in excess 
of the discomfort felt m connection with the 
other injections, and persisting for a few or 
ex en for many hours It is characteristic that 
the injected fluid spreads out quickly between 
the layers of the skin \\ hen such a cause of 
positivity IS suspected, the test must be re- 
peated in another site. 

(4) Sensitivity to the preservative (e g , 
phenol, merthiolate, glycerin, or quinine) con- 
tained in the extract. 

(5) Contamination of the syringe by sub- 
stances remaining from pre\-ious testing or 
treatment. Many allergens form stable films 
on glass and metal equipment that are not re- 
moxed bj nnsing nor destroyed by the ordi- 
nar>- methods of sterilization (Small and 
associates*”). 

(6) Previous oral administration of iodine, 
especially in tests with tuberculin and luelin 

f7) Metallergic influences (seep. 28} Thus, 
dunng the hay fever season, the skin of a hay 
fexer patient is likely to be h)-persensiti\e to 

tbSbua, W. S_ H«wr^, R C , MiitEi. H., »nd Pixtss, C J 
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substances that are at other tunes without 
effect, tests should, therefore, always be under 
taken during attack free periods The group 
of metallergic influences also includes the effect 
of chronic inSections, such as tuberculosis 
For example, individuals suffering from super- 
ficial fungous infections w ill usually react nega 
ti\ely to tnchophytin, but will exhibit cuta 
neous reactivity when also suffering from 
tuberculous infections that lead to positive 
tuberculin reactions (Pejrer’“) 

(8) A close immunologic relationship (so 
called common allergenic grouping), between 
tuo or more allergens 

(9) Loss of specificit> on the part of the 
organism (as for example, in asthma of long 
standing) 

(JO) Ps^rhic/actors Jn order to eliminate 
such influences as far as possible, it is best not 
to let the patient know the nature of the ma- 
terial to be injected The patient’s awareness 
of the identity of the test allergen may possibl> 
tend to influence the reaction in either direction 
(see p 76) 

In order to determine whether a positive re 
action IS specific or nonspecific, it is best to use 
the passive transfer test, by the Pransntlz 
Kuestner or the Urbach Koemgsletn method 

CAUSES Of “ealse negative” beactions 

The absence of reaction to intracutaneous 
testing does not necessarily mean that there is 
no underlying allergy Such ‘false negatives” 
may be due to 

(1) Absence of the allergen in the senes used 
for testing 

(2) Use of solutions that are too old or too 
weak 

(3) The difficulty of obtaining effective ex 
tracts of some foods especially fruits and vege 
tables, due to rapid deterioration from the 
fresh state and loss of the allergenic pnnciple 
on standing or processing 

(4) The fact that the allergy is caused not by 
simple exogenous substances per se, but by 
metabolic products and derivatives formed 
from them within the organism, and then act- 
ing as allergens (secondary allergens) 

(5) Hypersensitiveness to substances formed 
within the organism (endogenous allergens) 

mPEYRER R Wicn kl-n Wchnschr 38 H7 l«» 


(6) The fact that sometimes certain frac- 
tions of the given allergen elicit positive reac- 
tions Thus, Frugoni and Ancona have re 
ported that in some cases of asthma due to 
grams positive skin reactions were observed 
only in tests w ith gliadm or glutem, and not in 
response to wheat extract Hopkins and Kes 
ten found that some cases failed to react to 
whole egg, but responded with positive skin 
reactions to tests with various components of 
egg injected separately (ovomucin, egg al 
bumin, and globulin) 

(7) Absence or diminution of the sensitivity 
of the skin, owing to 

a) Exhaustion of the antibody supply 

after an allergic attack 

b) The fact that m infants the skin may 

possibJy be 2 ncapab}e of prc>duang 
antibodies, 

c) Allergization of an isolated organ 

(eg failure of the skin to react in a 
gastro intestinal allergy) 

d) Fever, hyperemia caused by ultra 

violet irradiation sunlight, or 
rubefacients, marked artificial or 
natural pigmentation, atrophy or 
poor circulation of the skin, dehy- 
dration m states of poor tissue 
turgor, mild edema or pre edema, 

e) Effects of injection of epinephrine, 

but only within the first hour 
(Tuft and Brodsky, Swineford), or 
of other adrenergic drugs, 

/) Inanition cachexia, or old age, 
g) Effects of long sojourn at the sea- 
shore (Curschmann) 

A) Concurrent infectious diseases (mea 
sles scarlet fever, syphilis) or 
secondary infection, resulting in 
metallergic anergy (see p 30) 

(8) Strict localization of the cutaneous hj- 
persensitiveness, so that testing in other skin 
Sites yields negative results 

(9) An early stage of development of the 
hypersensitiveness 

(10) Existence of a so called negative phase 
at the time of testing These fluctuations are 
probably the result of a temporary exhaustion 
of the available tissue antibodies (see dis 
Cussion of skeptophylaxis, p 212) 

(11) Deallergization already achieved 
Finally, mention should be made of the so- 
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called paradox reaction. This term applies to 
the occasional obser\ ation that a greater re- 
action is caused by a higher dilution of aller- 
gen. This can be obseix ed particularly in the 
responses to tuberculin and tnchoph} tin tests. 
No satisfactorj- explanation of this strange 
phenomenon has as yet been ad\ anced. 

5. Indirect Method of Testing (Passixt: 

Traxsfer Test) 

The indirect method of testing, bj the Praus- 
nitz-Kuestner technic, w as first introduced into 
the routine of diagnosis bi- il. M alzer in 1927 
This method is indicated under the following 
circumstances: 

(1) ^\^3en the patient’s skin presents an ab- 
normal condition, as (a) acute and chronic 
dermatitis in children or adul ts, w it h or w ithout 
secondary’ infection, (6) ichthyosis, (r) urti- 
caria; (d) marked dermographism, (<) a con- 
tagious skin infection (e g , impetigo); (/) uni- 
versal eruptions; (g) hj-pwirritability. 

(2) In cases of extreme hypersensitiveness m 
which constitutional reactions resulting from 
direct testing are feared. 

(3) IITien infants or children are too small 
or too ill to be subjected to an extensive senes 
of skin tests. 

(4) \\'hen either the patient or his family 
strongly objects to direct testing. 

(5) 'rt'hen the phx-sician wants to check on 
the accurac)' of an unusual number of positive 
skin reactions in the course of direct testmg. 

The clinical usefulness and limitations of the 
passive transfer method of skin testing have 
recently been ex-aluated b}- \\ ittich.'** 

TecssiC. a qii3s:tit> of 5 or 10 co of Wood ob- 
tained from the h)'per5enMli\e patient provided be is 
seroIopcalJi negatiie with respect to siphibssuid Jrte 
from malaria. This is defibnnated in a stenle centri- 
fuge tube with a stenle glass rod .After rentnfuga- 
tion, the serum is tahen up with a tubercubn sinnge 
pronded with a Js-inch, 27-g3uge necdJe. and 005 to 
0 10 cc. is injected intracutaneousK in rows of five or 
sii sites in both upper anna of a reopient Other skin 
areas ate less suitable, according to .Alexander and also 
to Waber The sites should be at least 1 inch apart 
laterallj and 2 inches apart longiludinalh The 
injected stes should be marked with ink or in some other 
way, and the allergen extracts injected mlracutanc- 
ously in the same sit esafter two to five day's Pa^heU 
sensitized sites remain sensitue for sescral weeks, 
although the sensitization seems to be somewhat les» 
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after four weeks than it is at first. If the tests are 
made before the subsidence of the reaction to the serum 
injection, the results are sometimes not quite so reliable 
as they are a little later In testing the injected sites. 
It rs important to mjeci the same extract in an unpre- 
pared skin site for comparison The recipient is first 
tested to eliminate the possibility that he is sensitix e to 
the allergens used 

Adequate precautions to a% oid possible transmission 
of an infection from one individual to another must be 
observed Usually , if a parent, husband, or wife acts 
as the recipient, it is not necessary to filter the serum, 
in other cases, it n, advisable to filter the serum through 
a stenle Berkefeld or Seitz fitter 

The reaction is to be read after thirty to 
forty-five minutes. It must be borne in mind 
that not all recipients accept passive transfer. 
Elder))' and weak individuals are not suitable. 
Pigmented skin areas are never to be used as 
test sites As far as possible, allergic individ- 
uals are not to be used as recipients. Recent 
investigations by Walzer and his collaborators 
have shown that human antibodies can be 
passively transferred to the skin of monkeys 

In certain cases of hj-persensiti\eness with 
skin manifestations (including infections m 
which passive transfer with blood serum fails), 
diagnostic information can sometimes be 
gained by passive!) sensitizing a skin site m a 
normal recipient by the L'rbach-Koenigstem 
method. In this way, it is possible to de- 
termine the presence or absence of cellular — 
rather than humoral — antibodies of the s)^.in. 
.■\ fuU discussion of the significance and techmc 
of this method ill be found on page 150. 

4. Percctan-eous Tests 

In order to obxdate some of the difficulties 
associated with the scratch and intracuta- 
neous technics, especially in the case of chil- 
dren, Moro dexised the inunction method. 
This method, however, is suitable only for 
tuberculin It consists in gently rubbing a 50 
per cent tuberculin suspension into the intact 
skin over the sternum, prex-iouslv cleansed x\ ith 
ether, for five minutes. The rubbing can be 
done either with a finger protected by a rubber 
cot, or with the rounded end of a smooth test 
tube. A control site is similarly treated w ith 
onlj the vehicle. A positive reaction is mani- 
fested by red papules with a follicular distribu- 
tion (Fic. 54). 

For many years, the application of this 
method was confined to tuberculin, because 
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most other substances could not be earned 
through the intact skin Recentl} however 
Sulzberger and his associates’® have evolved 
new vehicles that have capacilj to penetrate 
normal skin With the use of these solvents 
to which they gave the generic name penetra 
sol, the usual protein allergens wereenabled 
to produce a whealing reaction m specifically 
hypersensitive subjects after thirty seconds of 
gentle rubbing The most effective vehicle 
for transepidermal penetration of powdered 



Fjc 54 Positive IravcTioN Test (Moro) 
React on to old tubercul n on chest of child 
w th tul erculosis 


allergens was found to consist of an ilkyl ben 
zene sodium sulfonate mixture antipyrme 
water and propylene glycol (Herrmann Sulz 
berger and Raer’“®) and is now commercially 
available under the name Intraderm The 
responses corresponded closely to those elicited 
by the ordinary scratch test method however, 
in comparison with the results of intracuta 

oiHebruann F SiUBFBCES M B andBAlB RL Sc cnce 
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neous tests false negatives were occasionally 
obtained (Herrmann’ ® ) Although false pos 
itives occurred inpatients with dermographism 
the wheals under these circumstances were 
atypical It is to be hoped that this simple 
painless technic will in time be so thoroughly 
worked out as to replace the other methods 
The inunction of allergens is also under mvesti 
gation as a treatment method by Loveless 
Sulzberger and others 

Another Approach for eliminating the elc 
ment of trauma in skm testing is the method 
developed by Abramson’®’ of electrophoretic 
introduction of the allergens into the skin 
He as well as Dutton ’ * holds that by means 
of this technic fewer but more specific reac 
tions are achieved than by the scratch method 
The test is administered by means of an elec 
trode positively charged with 0 a milhamperes 
applied for from two to three minutes Some 
ten tests can be undertaken simultaneously 
I urtlier investigation will be necessary how 
ever before this method can be recommended 
for general use 

0 PATcif Test 

The functional skin test was introduced by 
J Jadassohn in 1894 This important test 
method was subsequently popularized through 
the extensive clinical use by B Bloch m Europe 
and by Sulzberger m the United States 

The patch test when properly performed 
and m connection with a carefully taken his 
tory IS of great value in establishing, the etin 
logic diagnosis of allergic contact dermatitis 
It has also been employed for other purposes 
(see below) 

Technic Thctestma> leappliedin variouswajs 
depending upon the nature of the substance involved 
When a dry powder is to I e tested it should be appi ed 
to a small area of normal skin and covered with a square 
of waxed paper or cellophane about 0 5 cm ('4inch) n 
d ameter set in the center of a some vhat larger p ece 
of adhesive plaster of apiiropriatc sha; e (Fig 53) 
Aqueous or alcoholic solutions maj Ve appled to the 
skin in p eces of 1 nen or I lott ng pa; er (0 5 cm m 
d ameter) held in contact with the sk n m the same vvaj 
Fabnes are employed m the form of one inch squares 
after first being moistened ^all polishes 1 pstick 
rouge and sim lar cosmet cs may be pa nted directly 
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on the skm In an\ case, a square ol waxed paper or 
cellophane is neces^an to separate the reaction if 
an\, from the non specific irritation which the adhesite 
often produces at the edges Llastopatch"’ (Duke 
Laboratories) is %er% convenient The [wtch contain- 
ing the test substance is usualK removed at the end of 
twentj-four hours Fabrics however mav Eie left 
in place for two to hvedavs and cosmetics ior4S hours 
Plant leaves and oleore«ins should be applied tor no 
more than one hour, suice Ihev are likelv to evoke 
undulv strong reactions In even ca'e, however the 
patient should be instructed to take awa\ the patch at 
once if distinct itching or burning is telt and to remove 
the test substance thoroughlv wath water alcohol, or 
ether, depending on the solubilitv ot the substance 
For patients who are sensitive to adhesive plaster. 
Grolnick"'” has suggested u^lng disks of plain, non- 
moisture proof cellophane (moisture-proot cellophane 
ometimes causes contact reactions! ot 600 weight, 1 


patient and thephv sician Jloreover, this method maj 
be used to study the influence of controlled alkalmitj 
and acidity on the reactions, b\ the addition ot solu- 
tions* ol suitable pil through the small opening at the 
top The technic is as follows 

\ microscope slide is cut with a glass cutter into 
three equal parts, each I inch (2 5 cm ) square and the 
edges are well smoothed bv means of an emerv wheel or 
a suitable ble \ stnp of adhesive plaster is applied to 
each of three sides of the glass square, in order to secure 
It to the skin and at the same time leave a portion of 
the glass uncovered for the purpose of observation 
The substance to be used in the test is placed directly 
on the skin and covered wath the clear portion of the 
glass square. The ends and free edges ot the stnps of 
adhesive tape are then fastened tightU to the skin 
(Fig 56) 

There are substances that mav act as allergens « hen 
thev come in contact with skin, but are pnmarv im 
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(1 M patch test in place b ~ square of cloth moistened with allergen and read) to be covered e * fenestrated 
patch test dart-appeanag allergen (Lpsuci) tn center 

Fig 56 U ccoovv Patch Test 

Parft'aifarfy useful for studv of influence of controlled alkahnit) and aaditv on reaction 


inch (2 5 cm ) in diameter, and speaal nommtating 
collodion (Johnson and Johnson) test tube without 
hp is bare!)’ dipped into the collodion and a nng is 
transferred by means of slight rotation to the surface of 
the skin, thereupon, mth the test sub«tance ahead) in 
place, the cellophane di=k is fitted over the nng and 
held bv gentle pressure wath a gauze sponge until the 
collodion has dried The collodion is easiiv dissolved 
by acetone after twent>-four hours .\nother advan- 
tage of this method is that che reaction can beconstantlv 
observed through the transparent cellophane Down 
ingi’ advocates the use of Scotch cellulose tape bound 
with narrow stnps of adhesive at the edges to hold the 
test substance in place 

The so-called window patch test of Guild'“ al«o 
provides constant visibilit) of the test site for both the 
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rants when enclosed for the purpose of skin testing, 
e g . lacquers, rubber cements, tincture of lodme, etc 
For this reason, these malenaU as well as extracts of 
plants, essential oils, and substances containing v obtile 
solvents are applied either bv wetting the stoppers of 
the vnals containing them and UgUll) touching these to 
the skin, or more accuratelv b) the method of Wed- 


• For eumple, Tulipaa and Class Rive the {ollowui? formula 
for arttOcui pmpua lion 

Sodium tbloride i 

Sodium sul/alr I 

Cm : 

luetic and 2 

OI«ia 2 

SUariD : 

Otetniod mer qa ad ICO) 

To make and, add a drop or twoef actlic and To mstr aUilisa, 
mdi a drop or two of ammooia 

*iaTcirr««, L., and GiAjS, F V . Indjit Mrd 11:191,1911 



174 


Au.zkg\ 


roff ^ Th s procedure cons sts of dissolving the test 
chemical or med cament in \arious concentrat ons in 
90 j er cent alcohol and applj ng 1 drop of each con 
centration to the skin The alcohol evaporates and 
the substance rema ns on the skin a drop of alcohol is 
used as a control No co\erng should be appled 
The reaction aj pears ith n a per od of from a fev 
hours to t entj four Naturall> this method can be 
used onlj for alcohol soluble substances Volat le sub 
stances nia> be tested b> hav ng the pat ent appl> his 
forearm to the open mouth of the 1 otl e containing the 
solut on Miller has de\ sed a fume test the 
volat le substance is poured on some cotton and placed 
in a small pillbot the cover of v h ch has several open 
mgs The boi is then susi ended in another conta ner 
and fixed to the skin in such a manner that only the 
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vai5ors of the material contact the skin Th se th 
out cover methods have the folio ing advantages 
first they s mulate more closelj the manner n hich 
skin contact s made v ith plants and other substances 
in nature second the results obta ned ate un form 
while those obtained from the under cover tests 
although more sens live are not uniform 

A positive reaction with the ordinary patch 
test technic usually appears in twenty four 
hours though sometimes not until after forty 
eight or seventy two hours A response ap 
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peanng after a longer time than this can no 
longer be considered as a reaction but must 
be regarded as a true allergization result ng 
from the testing — an occurrence that s not 
extremely unusual 

Positive patch tests are with few exceptions 
characterized by delayed reactions They are 
generally graded m the following manner + 
forsimple redness (Fig a/) + + for redness 
swelling papule formation (Fig 58) + + + 
for intense redness swelling formation of 
numerous papules and vesicles (Fig a9) 
+ +-}- + for large confluent blisters (Fig 60) 



10 Patch Tests 

r C 58 Grade 2 numerous papules in addit on 
to erythema and edema 

In addition to the positive local reaction focal 
reactions are occasionally observed in that 
former test sites flare up or a chronic or healed 
eczematous patch is exacerbated by the test 
Any skin area may be employed that is not 
exposed to pressure from clothing and that is 
not especially involved in the patient s occu 
pational or other activities It is generally 
thought that unlike the cutaneous and mtra 
cutaneous tests regional differences are not 
found m the epithelial test except m cases of 
locabzed skin allergy However controlled 
tests by Ballestero and Mom® * indicate that 
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the topographic distribution of patch test re- 
activity roughlj parallels that of the other skin 
tests, being greatest in a band zone of the arms 
and forearms in the region inneivated by the 
fifth and sivth cervical and first dorsal spinal 
roots, \\ ith a zone on the back corresponding to 
the third cervical and second and third dotsal 
roots being nearly as acthe Replies to a 
questionnaire revealed that the forearm is 
generally the site of preference of most phy- 
sicians, although the back, upper arm, thigh, 
chest, and other areas are chosen by a con- 
siderable percentage fDoi\ ning'‘*) 

With new substances, those of varying com- 
position, and those of undetermined aller- 
genicity or tovicity, necessary control tests 


primary' irritant). For this purpose, the con- 
centration tables in the Appendix should be 
consulted. Patch testing should never be done 
during the acute stage of a dermatitis. 

CAty’SES OF “false NXCATIVE” REACTIONS 

The sLin area to be tested should not be 
greasy or oily, since aqueous solutions cannot 
come into adequate contact ith skin covered 
by' a greasy film Volatile substances must 
not be permitted to ex'aporate before being 
covered by the plaster bandage. Lacquers or 
varnishes that dry rapidly, and form thin 
layers, should first be painted on the skin and 
the test area covered with a small piece of 
gauze soaked with the same substance. Pow- 
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Fio. 59 Grade 3 %esicles and occasional buUat 
in addiUon to papules 


Fic 60 Grade 4 «insle large confluent bulla. 


should be performed, but not on persons with 
easily irritated skins or with dermatitis, since 
their non-specific reactions are very likely' to 
confuse the interpretation of the patient’s 
reaction. 

It is important to be aware of the possible 
sources of error inherent in the patch test 
method. 

CAL'SES or “false positis e” reactioas 

In the first place, one must differentiate be- 
tween the phenomena of allergic and of toxic 
reaction. It is necessary , therefore, to know 
the concentration in which each chemical may 
safely he used (i e., in which it does not act as a 
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dery substances must be applied both dry and 
m the form of a watery paste 
The patch test often fails because it does not 
simulate the conditions under which the indi- 
xidual IS ordinanh exposed to the allergen in 
industry or otherwi'Mj Thus, friction, abra- 
sion, maceration, moisture, sweating, cold or 
heat, and similar influences are factors of great 
importance m promoting allergization and in 
causing symptoms Therefore, the patches 
mubt always be applied in such a way that the 
manner of contact w ill approximate, as closely 
as pcsiible, the conditions under which the 
patient is exposed to the susjiected allergen. 
(An accurate history w ill enable the physician 
to xTsualize and reconstruct, at least m part, 
the conditions of exposure that apparently led 
to the dermatitis.) For example, substances 
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not soluble in water (alkaloid bases or oi^anic 
acids) should be dissolved in weak acids or 
alkalies, depending on actual conditions — of 
course in concentrations that will not irritate 
the normal skin, as proved b> suitable control 
tests Similarly, fat soluble substances (eg 
turpentine, benzol, lubricating oils) must be 
dissolved in fresh olive oil or he mixed with 
petrolatum An excellent solvent for fat 
alcohol , and acetone soluble substances has 
been introduced by R L Ma>er — butyric 
acid amyl ester, a clear colorless liquid, non 
volatile and nomrntating with an agreeable 
odor 

Schwartz”* stresses the importance of mak 
ing epidermal tests with combinations of the 
suspected substances known to be present in 
the patient’s occupational and other exposures 
A thorough knowledge of the technical meth 
ods IS required on the part of the physician to 
enable him to choose the correct substances for 
these tests in different cases In this respect, 
Schwartz and Tulipan’s”^ book is of invaluable 
assistance 

We have pointed out elsewhere (p 73) that 
occasionally the test substance is effective only 
when the patient is perspiring profusely, since 
quite often it is only by the action of acid 
sweat that the allergen is dissolved out, or 
actually formed Whether this factor is opera 
tive can readily be determined by applying the 
given substance to the patient’s axilla and 
keeping it there for some time while making 
him perspire In testing with protein con 
taming substances such as wool or feathers 
It is advisable to apply them in a mildly acid 
medium intended to approximate the normal 
pa of the skin, which is about 5 3 to 5 8 In 
this connection Bunrkhardt’s investigations, 
showing that the allergizing capacity of an 
allergen is enhanced if it is rather strongly 
alkaline in nature, may be cited (p 695) 

The original substances should always be 
used for testing that is, the very ones with 
which the patient actually was m contact 
The reason for this is that the allergizing agent 
is often not the chemical itself, but certain 
admixtures or impurities In occasional cases 
the patch test w ill be negative unless performed 
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durmg the menstrual period, as shown in 2 
cases reported by Tzank and Sidi ’’ * This 
may possibly be explained by reason of a v aria 
tion in the level of sensitivity which is higher 
at this time 

When the patch test proves negative it 
should be repeated m a previously affected site 
On the other hand positive reactions in such 
sites are to be evaluated most carefully control 
tests must be made in the same area m order 
to determine the presence or degree of non 
specific irritability One of our cases offers an 
excellent example A lemon sorter presented 
a dermatitis of the face After healing the 
condition was proved to be due to the volatile 
oik squirting out from the lemon peel Tests 
made by applying pieces of lemon peel pro 
duced a vesicular inflammation, but only of 
the skin of the face Failure to consider the 
possibility of local hypersensitiveness is the 
chief reason for negative reactions in cases of 
localized dermatitis (Loveman and Simon,”' 
Hollander”®) The writers were able to show 
also that in fixed drug exanthems a positive 
specific skin reaction may be elicited if a patch 
test 1 $ made within the site of the fixed 
erythema 

A negative patch test does not conclusively 
prove that the tested substance is not the 
allergen Thus the vapor arising from a sub 
stance may under certain conditions be the 
agent responsible Touraine et al , for in 
stance, have reported on the allergizing prop 
erties of tnchlornaphthalene, despite negative 
patch tests among workers in a factory using 
this chemical Finally , it must be considered 
that after a severe outbreak of dermatitis the 
skin may be refractory to the allergen for some 
time 

DIAGNOSTIC VALUE OF PATCH TESTS 

To begin with, it should be stressed that the 
patch test — like other types of skin tests — 
while specific, is not necessarily diagnostic In 
other woi^, positive results cannot be re- 
garded as absolute proof of the etiologic sig 
niffcance of the substance tested, nor do nega 
ti\e results definitely exonerate it Each 
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separate test must be evaluated in conjunction 
with all the other factors, such as the history, 
the opportunities for exposure, the fl im cal 
appearance of the dermatosis, and particularly 
the results of elimination trials and renewed 
exposure O’Learj' is correct m insisting that 
the reaction follow ing a patch test is to be con- 
sidered not merely in terms of positmty and 
negativity, but also from the point of view of 
specificity and nonspecificity. 

It has often been suggested that before work- 
ers are employed in certain enterprises, they 
should be subjected to a series of tests with the 
allergens to which they’ will be exposed in the 
course of the work. Extensix e investigations 
have showTi, however, that this procedure is of 
rather limited value, inasmuch as in the over- 
whelming majority of cases of occupational 
dermatitis the patients acquure their hyper- 
sensitiveness in the course of employment. 
Moreover, pre-employment patch testing seems 
inadvisable for the reason that workers 
may be sensitized by the test procedure itself. 
Industry should test new chemicals on animals 
and thus discover the sensitizing index of the 
chemicals rather than of the workers. It is 
easier to remove the hazard than the workers 
(Downing). 

Recently patch tests have been employed on 
large groups of persons for the purpose of fore- 
telling whether consumer goods (e.g., wearing 
apparel, cosmetics, or other articles coming in 
contact with the skin), industrial materials, or 
other products are likely to produce dermatitis. 
This bio-assay for ascertaining the sensitizing 
capacity of the agent (Sulzberger and Baer,”* 
Siiwartz and Peck”^) is accompUshed by two 
series of patch tests on the same individuals 10 
to 28 or more days apart. The first series 
gives reactions only with primary irritants or 
with persons previously sensitized. The repe- 
tition reveals the number sensitized by the 
first test. Similar group methods may be used 
for determining the e.xisting sensitixity of a 
population to commonly encountered materi- 
als and products. Schwartz and Peck”^ give 
detailed instructions for testing with fabrics, 
furs, leather, shoes, rubber, and cosmetics. 
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6. Scratch-Patch Test 

Tucker and Thomas recommend the use of a 
Combination of the patch and the scratch tech- 
nic, to be employed in relation not so much to 
contact dermatitis as to neurodermatitis, w here 
the reaction to the scratch test is often of the 
delayed type. The material is applied to the 
skin as in the scratch test, but is then held in 
place as in a patch test In this way the de- 
velopment of the delayed reaction isfacilit ted 
Theauthorscall this method thepatch-abrasion 
test, and report success with the technic in 
cases in which the scratch or the intracuta- 
neous method failed The present writers 
have found this technic to be of value, though 
preferring to call it the scratch-patch test 

The junior author has observed positive 
scratch*patch tests m one case each of general- 
ized urticaria due to injections of mercupurin 
and of penicillin, the test also causing a mild 
flare of the eruption m the former patient. 
Control subjects failed to react, and scratch, 
intracutaneous. and patch tests were all nega- 
tive. Fisher”® successfully used this technic 
in a series of cases of dermatitis following the 
local application of sulfonamides. 

7 Tests for Light Hvpersexsitiventss 

Hypersensitiveness to light is usually a re- 
action to the ultraviolet portion of the spec- 
trum, less often to the visible portion, and only 
exceptionally to the infra-red portion. There 
is still considerable disagreement as to w hether 
or not there is such a thing as hypersensitive- 
ness to X rays (see p -150). Figure 61 pre- 
sents a summary’ classify’ing all known types of 
rays, expressed in .Angstrom units 

To demonstrate the presence of hypersensi- 
tiveness to light, the patient's skin is directly 
irradiated w ith the source of light in question. 
Comparisons are then made between the pa- 
tient’s reactions to graduated doses (from sub- 
threshold to normal erythema doses) and those 
of a normal individual under identical condi- 
tions of time, distance, and strength of the 
lamp or of the light. Figure 62 shows the 
results of such testing n ith ultraviolet rays of 
short wave length. 

WTien a case of light dermatosis due to sun- 
light faib to react to a test with the mercury 
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Fic 61 DiACHAU Showing Positiov is FLFCTROMACNETrc Spectrum of Rays Uscatly Responsible 
Light Hyiersensitiveness 



Fig 62 Results or Light Tests with Ultraviolet Rays (Mercury Quartz Lamp) 

Skin sitea exposed for twenty (orl) and sixty seconds, respecluely Control of approximately same si 
coloring and age on r ght 
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arc lamp, it must be concluded that the short- 
wave uUrai lolet rays of the solar spectrum are 
not the causatKe factor. In such cases we 
must therefore attempt to determine which 
spectral zone is responsible by means of ab- 
sorbing fillers (optical colored glasses) that are 
known to allow the passage of certain portions 
of the rays of the spectrum. Application of 
these filters was suggested by L Freund and 
Hausmann, and improved by Urbach 

The light filter w e use (Fig 63) is composed 
of nine colored glasses, about 0.5 mm thick. 
These glasses are selected to permit the partial 


areas are protected bv stops of black paper The areas 
co\ered tw the filters are then exposed to light of such 
intensit) that a normal control has a mild reaction to 
that transRutted b> the first two filters, which permit 
passage onU of ultraviolet ra>s of short and long wave 
length (Fig 65) Under the same conditions a light- 
hvpersensitive patient will react in one or both of the 
foUowing najs (a) a much more severe inilammator)' 
reaction to the light passing through the first tw o filters, 
reveahng a hvpersensitiveness to the ultraviolet ra>s, 
or (W a reaction at one or more of the sites that were 
covered b\ the other filters, showing therehj a hj^per- 
sensitiveness to the blue, green, jellow, orange, or red 
ravs of the visible spectrum (Fig 64; B> this means 
the tvpe and degree of his light hvpersensitiveness can 
be readiK anal>aed It must be mentioned that this 


r 
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Fig 61 TESTWITHr.lCnTFlLTERIN'CASEorH\DROV 

VAcemroRaa 

VeT>- marked ervthema in sites wheit uVtraMcAtV 
bght passed through filters, moderate erv thema where 
blue-green and j etlow light passed 

absorjition of the short- and long-wave ultra- 
violet rays of the visible and invisible spectrum 
of the sun. The filters are so arrangetl that 
the first eight absorb all light except that with 
wave lengths of 3,750, 4,350, 4,750, 5,0(K), 
5,7(X), 6,000, 6,300, 6,750 angstroms, respec- 
tively— while the last of the glasses transmits 
the entire ultraviolet and visible parts of the 
spectrum. 

Technic The glas'ics, fured in a cardlroard holder, 
are appbed to corresponding skin site> of the light- 
h^persensiihe patient and of a normal control, and 
fastened with adhesive plaster The surrounding skin 
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Fio 65 CosTROt Irradiated cntier Saste 
Conditions 
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lest {lermits onl> qualitative evaluation, in practice 
however, this qualitative light test has proved to be 
suflncientlv accurate 

The use of colored filters has one great dis- 
advantage; the patient must sit quietlj out- 
doors for at least two hours even on a clear, 
sunnv summer dav Unfortuateh we do not 
as vet possess any adequate substitute for 
sunlight In an attempt to cope with the 
difficulties arising because of weak sunlight, 
frequent cloudiness, and cold in the w intertime, 
the senior author has suggested the use of the 
so-called light filter chamber This is prepared 
bv covering the windows of the patient's room 
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\Mth \anous!} colored gelatin filters the spec 
tra of which ha\e been carefullj determined in 
ad\ance In this wa\ the patient is exposed 
for se\eral dajs each to light of green xellow 
red and other colors Thus it is possible to 
perform the test regardless of the season and of 
the temperature outside the cumulatne effect 
of such exposure during several dajs (if neces 
sarj ) will make it possible to determine v hich 
zone of the spectrum is responsible 

Another source of error lies in the fact that a 
single irradiation of a normal appearing skin 



Fig 66 EczEiLVTOts Reaction to Ultraviolet 
Rays Afpeabinc after Four Exposures op 
Same Site (a) but Not after Two 
Exposures (J) 

This demonstrates necess t> of repeated exposures 
to hgbt in suspected cases of «o]3r dermat tis 

Site of a light h>'persensitive patient is often 
insufficient to call forth an abnormal reaction 
Figure 66 shows a response to sunlight on the 
forearm of an individual hypersensitive to 
light (case of solar dermatitis) with a reaction 
(6) no stronger than that of a similarly tested 
normal control however after irradiation on 
four consecutive days the hypersensitve pa 
tient showed eczematoid papular inflammation 
(o) while the control had nothing more than 
slight pigmentation 

FmaUy errors are likely to arise unless due 
consideration is gnen to the conditions under 


which the patient is exposed to the 1 t For 
example the test in a case of alcoholi pellagra 
must be accompanied by large doses falcoh I 
while m other instances the pat ent must be 
made to sweat freely and so on 

8 Tests for Piivsical Hvtersfnsitivenfss 
The skin tests in a broader sense also include 
methods for determining the reactivity of the 
cutaneous blood vessels to physical agents 



Fic 67 Tests for IIypersensitiveness to Heat and 
Cold 

Test tubes filled ih ce ater and hot water re 
spect vely and fastened to skin ith adhesive tape 

It must be noted however that positive re 
actions to thes“ tests by no means prove that 
the respons” to cold heat or pressure is attnb 
utable to an underlving allergy the reaction 
may well be based on a pathergic mechanism 
(P 411) 

The tests for cold and / eal are generally per 
formed by apply mg test tubes filled w ith ice 
water or hot water respectively (Fig 67) 
These are best fastened to the skin by means of 
adhesive plaster and are left in place for ten 
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minutes. Another procedure consists in im- 
mersing the forearm in cold \^ater (tempera- 
ture of about 10 C., or 50 F.) or in hot water 
(40 to 42 C., or 104 to 108 F.^ for ten mmutes. 



T«i tube filled ice w ater applied to skin tor ten 
minutes control subjects react with onK slight er\ 
thema 



Fic 69 Positive J.rtjc\kial R£*mo> to 
Colo Test 

An ice cube «as applied to the «ljn of the forearm 
for three minutes, and urlicanal nheal appeared two 
minutes after its removal Configuration cone^ioDds 
to shajie of cube eecept for downward extension where 
cold water ran o2 

and then allouing the arm todrt’ in the air. A 
positite reaction takes the form of urticaria 
at the site of application of the test (Flc 68) 
or on the immersed forearm. A simple but 
effecthe test for cold urticaria is merely to 
appl\ an ordinary' ice cube firmly but without 


pressure to the test site for three minutes {Fig. 
69) A normal response consists of mild to 
moderate erythema without wheal formation 
\s E Freund has pointed out, sometimes the 
reaction first appears after many hours (de- 
la>'ed reaction) 

As evplamed elsewhere (p. 410) there are 
some cases that are sensitive only to certain 
forms of cold lexclusively to cold wind or to 



Weight of M pounds suspended from shoulder 
(or thigh) b\ broad strap 

cold water), and others in which onlycertam 
parts of the bod\ react In such cases, tests 
must of course be moditied to fit these special 
conditions 

The pressure lest is performed bj attaching 
a weight of 10 Kg (about 22 pounds) to a belt . 
the belt is then adjusted o\er the patient’s 
thigh or shoulder, and left for ten minutes 
(Fig 70). The urticarial reaction may appear 
within ten minutes, sometimes however con* 
siderabh later L'rbach and Fasal'^ observed 
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positue reactions after from twenU four to 
se\ ent> Iw o hours (dela} ed pressure urticaria) 
In contrast to the procedure for pressure 
urticaria tests for urticaria factjtia or dermo 
grapbism {Yic 71) are performed bj stroking 
the skin gentK This condition in our ex 
perience is hardly e\er allergic it is almost 
alwajs based on a nonallergic palherg\ It 
should also be noted that according to our 
experience urticaria factitia and pressure urti 
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caria practicall) ne\er coexist m the same 
patient 

C I\TRA\ENOkS TEST 
In genera) the introduction of allergens into 
the \ascular sjstem is strictl> forbidden as 
dangerous to life Robinson’^ pointed out an 
exception howe\er in the test for h>'persenei 
tneness to arsphenamine He found the intra 
\enous test lo be the most reliable for de 
terniining whether arsphenamine treatment 
might safelj be resumed in the case of patients 
h}-persensitix e to this drug Intradermal 
tests were found to be useless Patch tests 
could be interpreted as contra indications to 
treatment only if the reactions were stronglj 
positne a negative patch test does not rule 
out arsphenamine hj-persensitixeness 

The intravenous test is lo be undertaken 
after an interv a! of three months from the date 
of complete healing or inv olution of the ar 
sphenamme dermatitis Intravenous testing is 
carried out with a sample producing negative 
or slightly positive patch test reactions but 
of a different make from that which caused 
the dermatitis The initial intravenous dose 
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IS about one tenth the average therapeutic 
dose that is 0 03 to 0 06 Gm of neoarsphena 
mine or 0 004 to 0 006 Gm of mapharsen If 
appreciable itching or erjthema ensues the 
tests and further treatment are stc pped If 
there are no complaints injections are con 
tmueduifhcautiousli increased amounts until 
the therapeutic do'e is reached 

The biologic test for detecting Rh sensi 
tivitv (\\ lener et al ^ *) is another example 

ot an intravenous test which is useful when 
there is neither time nor facilities for perform 
mg Rh tests and which has the advantage of 
revealing sensiti/ation to other blood factors 
as well Fifty cc of the citrated blood of the 
prospective donor is administered intrave 
nousi) and a sample of the patient s plasma 
taken sixty to ninety minutes later is visually 
compared with a sample of pretransfusion 
plasma If it is not appreciably darker the 
transfusion can be continued without danger 
but if it IS detectabh darker or if there has 
been a distinct rise in the icterus index hemoly 
SIS has occurred and the blood should not be 
given In positive reactions the patient not 
infrequently has a chill and rise in tempera 
ture although these findings are inconsistent 
and may be mild or absent 

D MICOLS MEMBRANE TESTS 
1 CoNji-NCTivAL Test 
The conjunctival test employed at the be 
gmnmg of the centurv to demonstrate hay 
fev er (Dunbar) and tuberculosis (U otff Eisner), 
was soon abandoned because the strong con 
centrations often brought on sev ere chemosis 
However within the past few years this tech 
me more carefully applied has again found 
adv ocates 

In veterinary medicine Calmettes method 
of dropping a 1 per cent solution of tuberculin 
on the conjunctiv a is now predominantly used 
An interesting and simple procedure was 
developed by De Besche for testing suspected 
human hvTsersensitiv eness to animal hair or 
dander It consists of touching a horse w ith a 
finger and then placing the finger gently on the 
patients conjunctiva Persons allergic to 
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horse promptly react with a distinctive redness, 
injection, and sometimes edema of the con- 
junctiva, as well as a feeling of burning and 
itching in the eye (Fig. 72). 

The conjunctii-al test — as used, for example, 
in h>-persensith eness to pollen — should be per- 
formed with initial dilutions no stronger than 
1:1,000. A drop of this solution is instilled 
into the lo^^ er conjunctival sac The develop- 
ment, within tno to ten minutes, of congestion 



Fig. 72. CoN';r>crr\'XL Test (wrra Horse Dasher) 
Reaction expressed b% injection and sivelbng of 
conj'uncUva, nith lacnmmation 

ith more or less itching, or of the sensation of 
having a foreign body in the e\e, is interpreted 
as a positive reaction — i e., as indicative of 
specific h} persensitiveness. If no reaction 
appears within five minutes, the test is re- 
peated with a dilution of 1:100 , then of 1:10, 
and if the result is still negative, the test maj 
be made with the pollen itself. 

Sherman and Baron”® obseiN'ed that cases 
who exhibited focal or constitutional reactions 
during the course of treatment, not resulting 
from technical error, accident, or unusual 
dosage, showed a tendency to a relatixely 
theater reactix ity of the conjuncth-a as com- 
pared to skin (ratio 10; 1 or less). Howexer, 
this was not sufficiently uniform to constitute 
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a technic for detecting cases subject to unto- 
ward reactions. 

This test, properly carried out, is harmless, 
and the reaction can be controlled with 1 or 2 
drops of 1:1,000 epinephrine. Smce this often 
has an unpleasant mjdriatic effect, Vaughan 
suggested the follow mg preparation; 

Cc. 

B ^inephnne hj dro- 

chloride 1 : 1,00(7 4 0 5 * 

Saturated boric _ 

acid solution q s ad 15.0 o ss 

The ophthalmic test is especially useful in 
detecting the highly dangerous but fortunately 
rare cases of h\persensith eness to therapeutic 
serum Park recommends instilhng 1 drop of 
It into the lower conjunctival sac. If no re- 
action (itching, congestion, burning) occurs 
w ithin ten minutes, the necessary serum may 
be admmistered, even if the skin test is posi- 
tive, for the skin reaction in such a case is not 
indicative of a dangerous constitutional sensi- 
tization. Chobot and his collaborators^® rec- 
ommend eye tests m cases of mold ailerg}’. 

2. X\s\L Test 

It was Blackley (1873) who first used the 
nasal test b> sniffing up pollen himself to simu- 
late natural exposure But this procedure 
often caused such severe reactions that the 
technic was thoroughly discredited. More 
recenll>. however, nasal tests were again un- 
dertaken (Duke, Efron and Penfound, Ru- 
dolph and Cohen, Blumstein); but although 
smaller quantities of pollen were used, the 
tests were still found to be too imtating, 

Smce 1933, the senior author has been em* 
ploxnng the so-called platinum loop method, 
which has proved to be satisfactorx’ in many 
thousands of teals 

TECW^^C The end of aplaUnum loop is flattened 
m such » »a\ that a 'urface of about 1 sq mm is 
formed \fter it has been flamed and cooled, a tin) 
amount of talcum powder is taken out oi the container 
and held under one of the patient’s nostnU The 
smaller end of an ordinar) flat toothpick ma> l>c simi- 
larK employed, of course without flaming It should 
nol be u«<d more than once The patient u requested 
to sniff bnefls and energeticalK . but not so forcib!) as 
to make the pollen reach the posterior nares Talcum 
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powder will elicit a reaction \er\ rarel\— onK when the 
nasal mucosa is non^pecificali\ irr table When there 
IS no reaction the patient is asked to sniff in the same 
waj a tinj quantiu of und luted pollen (Fig i?) A 
reaction IS considered positi%e (Fig when the test 
produces a Upical ha\ fe\er attack (tickling in the 
nose sneezing rhinorrheai hen there is no reaction 
the other nostnl should al\\a\ s 1^ tested since unilateral 
sensiti\nt> of the nasal mucosa is sometimes encoun 
tered A positi\e reaction u'ualK begins to d sappear 
spontaneousK withn fi\e to ten m tiules The next 
test tna\ then be performed in the other nostnl This 
can be continued until a <trongl\ positnc reaction 
makes further testing inadMsable at the moment 
After an inter\al of about sn hours or more testing 
maj be resumed 


should also not be emplo\ed of c utse in the 
presence of an\ other specihc or n nspecmc 

rhinopathv 

Similar nasal tests ma\ be made with flour 
house dust orris root feathers silk rabbit 
hair tobacco p\ rethrum melds etc 

The advantage of the nasal test is that it 
simulates the conditions of nitural exposure 
and that frequentU (in 20 per cent ot cases 
according to Efron anJ Per found*') specific 
positne Teactionsare obtsined ahereskin tests 
have failed Furthermore a negative nasal 
test along with a positive skin test strongl} 



\asvl Test 

Fio 73 Insufflation of dn pollen Fic 74 Positive reaction to dn pollen 


In contrast to the other nasal test methods (m 
sufflation or 'praving of pollen) this technic verj tarel> 
brings on too severe react ons — provided of course that 
tfie allergen is au'minisrtreu’ iitnnhiiy amf nrosC 
inglj as desenbed above Furthermore an occas onal 
excessive reaction can readilv be rel eved bv uistilbng a 
3 per cent ephednne sulfate 3 per cent prt^drine or 
1 per cent neosj nephnn hv drochlonde solution It is 
in fact al« a) s advisable to emplov such measures after 
completing the tests to prev ent dela) ed reactions 

Jsasal testing for reaction to pollen mav be 
undertaken at an> tune of the- vear except 
during the hay fev er season If « should seem 
necessary however, to subject the patient to 
this type of test during the hay fever season. 
It should be performed in an air conditioned 
room after the patient has been free from all 
symptoms for twenty four hours This method 


indicates that the test substance is not to be 
considered responsible for the nasal allergv 
Theolyection to the nasal method is that only 
a few tests can be performed at one sitting 
It IS advisable therefore to begin testing with 
those pollens that are not expected to elicit 
am reaction and to conclude w ith those more 
strongh suspected In this way eight to ten 
tests can usualh be performed at one visit 
In our own work we tind nasal tests almost 
alwavs reliable in th’ir application to hay fever 
patients 

In certain cases the allergen is not the pollen 
but the V olatile oils of blossoms For example, 
when tests with linden pollen or jasmmepollen 
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elicit no response — depite the fact that the 
patient declares that he always has an attack 
when standing under a linden tree — the follow- 
ing experiment is to be made. Blossoms (Im- 
den, jasmine, or other) are brought into the 
patient’s room at a time when he is free of 
symptoms. Thej are carefully covered with 
organdy of a fine texture. If sjTnptoms 
appear, they must be due to the rolatile sub- 
stances of the given blossoms, since the pollen 
cannot penetrate the mesh of the fabric. 

3. Buccal JIucosa Test 

Tests may be performed on the buccal 
mucosa to demonstrate the causatix e agent of 
stomatitis xenenata, as well as m cases of 
drug hj'persensith'eness in which other test 
methods fail. Goldman and Goldman”' ha\e 
described several methods of contact testing 
the buccal mucosa, of which the most satis- 
factorj- employs a rubber suction cup of usual 
commercial tATie- The suspected material 
(liquid, paste, or cream dentifrice or mouth 
wash, bits of denture or metal) is placed on 
cotton in the depression and the cup held in 
place, if necessarx’, by dental fioss wound 
around the teeth. Reactions have occurred 
in 5 minutes, with an ax’erage of 20 to 30 min- 
utes, although the apparatus may be left o\-er- 
night, Positix'e reactions are of four types: 
(1) simpleerj'thema, (2)erx’themaandedema — 
the most common type, (3) ulceration or, rarely, 
vesiculation, and (4) necrosis. 

Follow ing Duke’s suggestion of testing drugs 
on the tip of the tongue, Blank”® has advocated 
hax ing the patient hold a tablet of the drug 
against the buccal mucosa for ten to twenty 
minutes. The immediate reaction is edema 
and occasionally x-esiculation, \xhile the 24 
hour reaction is x-esiculation. The junior 
author has successful!}- employed this technic 
in hj-persensitix-eness to sulfadiazine, acetyl- 
salic}-lic acid, and other drugs. 

4. BRo^CHIAL Test 

The bronchial test was introduced by 
Feipers,”* who had his patients inhale autog- 

-»Cou>«cc, »nd GoLoau., B • Arch Dcnnil L Syph 5*. 
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PtlTEis. A : ZtiChr I Immunitjcuforsch u eip«r. Tlitrap. 
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enous dust extracts. Good results with this 
method ha\e also been reported by Hofbauer 
and by Samter 

Smce 1935, the senior author has employed 
an electric inhalation apparatus for bronchial 
testmg. This machine is equipped with a 
reservoir so constructed that 0.25 cc. of fluid is 
sprayed within tw-o minutes (Fig. 75) First, 
physiologic salt solution is used for control 
purposes, then the allergen is administered in 
a 1:1,000 dilution for two minutes. If the 
breathing remains perfectlj’ normal after a 
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lapse of one hour, the concentration is in- 
creased ten-fold, until a dilution of 1:10 is 
reached. Only one allergen should be used on 
any one day, because of the possibilily of de- 
layed reactions 

Emplovnng this method, we ha\e been able 
to demonstrate bronchial hj-persensitiv-eness 
to pollen, flour, moths, dust, animal hair, and 
other substances. Responses ranging from 
difficulty in breathing to a real attack are 
interpreted as positive reactions, these may be 
controlled by an epinephrine nebulizer. The 
extract to be inhaled must contain no phenol 
or other irritative preservatix-e. We have 
found glycerosalineextractssuitable. During 
the hours preceding the test, the patient must 
not receive any epinephrine either by nebulizer 
or by inj'ection. 

Stevens”® compared pumonaiy and dermal 
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sensjtiN eness to inhalants among patients with 
asthma In 39 cases m which the skin reac 
tions were stronglj positne inhalation of the 
correeponding extract ehcited an attack of 
asthma m 7 instances m o3 cases gi\ mg mod 
erate and 76 with weak skm reactions the in 
halation test was positive m 6 and 2 instances 
respectneh On the other hand among 410 
cases with negatne skin tests 10 responded 
with asthma to the inhalation test 

The bronchial test method seems to be 
especialK ^aIuab!e in the demonstration of 
mold asthma since skin tests are frequenth of 
little help here (Flood) 

The technic is undoubtedh somewhat trou 
blesome, it is to be emplo} ed therefore onK m 
cases in which 'km tests ha\e failed, but m 
which clinical obsenations suggest the bkeb 
hood of an mhalant allergen 

E PERORAL TESTS 

The mtracutaneous test is almost totaUi 
useless in gastro-intestmal aUerg\ as well as m 
asthma migraine urticaria, and other condi 
tions caused b^ food allergj It i> now gen 
eraU\ recognued that the detection of in 
gestant allergens is best accomplished b\ tests 
bj the oral route Three approaches ha\e been 
elaborated for this purpose the trial diet the 
elimination diet and the specific propeptan 
diet The first method is based on the con 
trolled addition of one food at a time begmnmg 
with onh sugar and water The elimination 
diet emp!o\s foods that are relati\clj non 
allergic While m the diet trial one looks for 
the reappearance of allergic manifestations 
the elimination diet is mtended to accomplish 
the opposite — the disappearance of the s\-mp- 
toms It will be seen that these two ap 
proaches are different technics rather than 
fundamentallN different in nature The «pe 
cific propeptan method howe^e^ is ba*ed on 
the principles of skeptophi laxis (see p 213) 

The ph\ sician is occasionalh a ded in his 
search for the allergenic food bj knowledge of 
the patient s a^ ersion to certam dishes and to 
foods prepared m a certain manner Such 
indications ma> pro% e to be helpful but it is 
essential that the\ be confirmed b\ one of the 
oral tests FmaU\ , it must be stressed that 
the nutriti%e allergens mclude not onh food 
proteins but also ca^boh^ drates, fats salts. 


aads spices and ^ olatile oils Inlhemajonti 
of mstances however a protem is the sen'i 
tizing factor 

1 Tei\l Diet 

When the historv or the clmical course of 
the allergic disease tends to direct suspicion 
agamst a food the so-called trial diet can sene 
to identifv the responsible agent This method 
consists in obsemng the results of the con 
trolled administration of foods 

Brown'** was apparentl} the first to suggest 
the s\ sterna tic addition of trial foods to a basic 
diet consistmg of items to which the patient 
reacted negativeh b\ «kin test He called 
this the food addition method ’ However 
Andresen** and vanLeeuwen"” mdependentlv 
earned this idea to its logical conclusion bv 
commencmg with a nee water diet or stana 
tjon respectneh Olmsted"*’ has recentlj 
advocated pure ammo acids for the same 
purpose If unbalanced trial diets are con 
tmued for anv length of tune the admmistra 
tion of svnthetjc v itamins should be considered 

In order to provnde a diet that is for all 
practical purposes allergen free and at the same 
tune provides for the basal calonc needs of the 
patients weallow our own cases onh sugar and 
water at the start This would be contra 
indicated soleh in the exceedmglv rare cases of 
allergv to carbohv drates 

Tichnic The test is best earned out with the 
patient at home* — pre/erabh mbed— onadaih intake 
of 300 to 400 Cm. {10 to 13 ounces) of sugar ihssolv ed 
ID water for two dava If the 'km or mucous mem 
biane tnamfe'tations disappear within this period the 
patientisgivenonecewfoodeachda} 'unplj prepared 
and not served m a mixed dish. In order to amve at 
an ade()uate diet as soon as possible it is best to begin 
with foods that rarelv have an aUergemc effect for 
example the 6rsl daj s diet mtv well consist of boiled 
nee On 'Uecessiv e davs one new food mav be added 
as follona on the second daj potatoes in the jacket 
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third day, potatoes mth oh>e oil, fourth da\, odc 
pound of apples, fifth da^ , carrots, suth daj , chicken, 
and so on. If one of these added foocUis follon'edbj'an 
attack of asthma, migraine, urticaria, dermatitis, or 
other sjinptoms, the suspected item omitted from 
the diet After the allergic s>-mptoms haiie subsided, 
this food is again admimstcred, in order to ascertain 
whether It will again bring on s\-mptoms If the symp- 
toms do then appear, one nutntii e allergen 'e«ms dcfi 
nitely to ha^e been found, but the testing must be 
continued with all the other foods commonly included 
in the patient’s diet, smce there are usually sexeral foods 
responsible m such cases Wlien neither animal nor 
\egetable proteins elicit responses, tests must be made 
with carbohydrates, fats, salts, acids, spices, and \ola- 
tile oils (consumed, for ccample, in citrus fruits, fla- 
vored candies, chewing gums, etc ) 

According to the patient’s age and the par- 
ticular en\'ironmental circumstances, the phy- 
sician’s suspicion may be directed toward 
certain foods: for e.^ample. tests must some- 
times be performed not only with cow-’s milk, 
but also with human and goat mitk Further- 
more, as has been mentioned elsewhere (p 
29S), the manner in w hich a gh en food has been 
prepared is not infrequently worth) of special 
attention (raw \ersus cooked eggs or fruitl 
The quantity consumed may also play an im- 
portant rile: for example, an individual ma\ 
be able to tolerate a small quantity of milk, 
but may react allergically to a greater amount 
The feeding tests are therefore performed with 
about the same quantities of a given food as 
are normally eaten by the patient.* When 
the physician has good reason to suspect a 
certain food (e.g., milk, eggs), the test with 
this substance should be postponed until near 
the end of the series, by which time the patient 
will be on a sufficiently nourishing and varied 
diet consisting of foods prov ed to be tolerated 

The trial diet is thus a test that can be per- 
formed easily enough by almost any ambub- 
lorv- patient. The physician will be greatly 
helped if the patient keeps a careful record of 
all foods eaten, as well as of any general or 

•Tte senior iQthor observed the case of a jounj inna who had 
urtioaria after taWm; IJ pintsot tnilk.whne^ounseofniilk evoked 
no reaction Hits teems to cootradict the origioal concert of 
f'5T«rtensitr.ene«s, which mvoKes oolv the qiiality and oot the 
quantity of the allergen Neterthelest, some ca>ea of even a hi?h 
d'eree of hyperteo-itneness five evidence of hems laduenced by 
th-qoantiuti\e factor .And of cour«e the very principleof hyp-v 
seniitintion is based nr«n such dilutions of the al'ergen as will 
stimolate antibody prodjction without elicitin* aUerfic manifes- 
latjons la recoenition of this quantitative factor, it is therefore 
advisable la pven ca,es lo undertake fcrfercecc ttsti with increasiBe 
a--ioi.pt5 of the nutritive alletfea 


local manifestations that may appear. In a 
similar manner, ora! tests ma\' be made with 
suspect^ drugs 

The trial diet will, however, be refused by 
many patients, especially those who are en- 
gaged in strenuous work and by the mothers of 
feeble children, because it produces some 
undemutntion and sense of hunger. 

2. Elimikatton Diet 

Another method of detecting nutritional 
allergens is represented by the elimination 
diets. WTiiIe many authors, including Salo- 
mon. Blackfan, Duke, and Aletander, have 
devised various restricted dietaries, the most 
useful and effective appears to be those per- 
fected by Rowe'*®^*’ Except for the milk 
regimen, these diets have the advantage of 
containing sufficient amounts of protein, 
carbohjdrates, minerals, vitamins, and calo- 
ries .As outlined in Table 19, Rowe has sug- 
gested four diets' one of them (diet 4) consists 
of milk, tapioca, and cane sugar, another 
(diet 31 excludes milk, egg, and cereals; while 
the remainder consist of foods that have gen- 
erallv proved to cause allergization rarely 
Rowe recommends that diet 4 be given first, 
except of course m cases of hypersensitiveness 
to milk If the milk diet is perfectly tolerated, 
the patient is put on diet 1, in which certain 
Items are omitted or replaced by other sub- 
stances m the event that positive skin reactions 
indicate hvpersensitiveness If the patient 
manifests hj'persensitiveness to cereals, he is 
first given <fief Combinations af these diets 
are also feasible, such as diets 1 and 2 combined 
(particular!) m patients intolerant of legumes), 
or diets 1, 2, and J combined. Rowe has re- 
centlv emphasized the usefulness of a cereal- 
free elimination diet, consisting essentially of 
all the viegelables. fruits, and meats in diets 1, 
2, and 3. along with soy bean, potato, and 
tapioca as sources of carbohvdrate Fruit- 
and cereal-free diets are indicated in some 
cases. These diets are to be maintained for 
two weeks or more. When milk is excluded 
for some time, 4 to 6 Gm of dicalcjum phos- 
phate must be administered daily in order to 
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maintain the mineral balance Furthermore, 
the patient must recei\e Vitamin D Milk 
may be replaced bj soy bean products or bj 
almond milk 


must be maintained for fourteen da>s or 
more, second, in practice it is not readilj 
feasible (if onlj because of financial considera 
tions) to prepare a diet totally excluding the 


Table 19 — Elitntnahen Dttls {Rtme" ) 


D et 1 

Dirt 2 

Da J 

D.,4 

Rice 

corn 

tapioca 

milk* 

Tapioca 

rye 

white potato 

tapioca 

Rice biscuit 

com pone 

breads made of any com 

r,t„. c...r,r 

Rice bread 

corn rye muffin 

bination of soy 1 ma and 



rye bread 

potato starch and tapioca 



Ry Knsp 

fan 


Lettuce 

beets 

tomato 


Chard 

squash 

carrot 


Spinach 

asparagus 

Ldi 3 beans 


Carrot 

aruchoke 

string beans 


Sweet potato or jam 


peas 


Lamb 

chicken (no hens) 

beef 



bacon 

bacon 


Lemon 

pineapple 

lemons 


Grapefruit 

peach 

grapefruit 


Pears 

apneot 

peach 



prune 

apneot 


Cane sugar 

cane or beet sugar 

cane sugar 


Sesame oilj 

Mazola o 1 

sesame oilf 


Olive oil{ 

sesame oil 

soy bean oil 


Salt 

salt 

gelatin 


Gelatin 

gelatin 

salt 


Maple syrup or syrup made 

Karo com syrup 

maple syrup or syrup made 


with cane sugar flavored 

white vinegar 

from cane sugar flavored 


with maple 

Royal baking powder 

with maple 


Royal baking powder 

baking soda 

Roval baking pow dei 


Baking soda 

cream of tartar 

baking soda 


Cream of tartar 

vanilla extract 

cream of tartar 


Vanilla extract 


vamlla extract 


Lemon extract 


lemon extract 



* Alilk should be taken up to 2 or 3 quarts a day Tapioca cooked xvith milk and sugar may also be taken 
Plain cottage cheese and cream may be used 

t May be difficult to obtain (Pure soy bean oil may be subsUtuted ) 

t Allergy to it may occur with or without allergy to olive pollen Maaola oil may be used if com allergy is 
not present (or Cnseo if allergy to cottonseed is not present) 


It IS often possible by means of these elimina 
tion diets to discover the identity of the aUer 
gemc food or foods On the other hand, the 
elimination diet method has several definite 
disadvantages in the first place, each diet 


foods most commonly consumed, third — a 
most important drawback — if one of the first 
three diets is not tolerated, one cannot know 
which of the constituent foods are the causatn c 
agents Moreover, they often interpose in 
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sunnountable difficulties for those who must 
eat in restaurants or boarding houses. 

llTiiJe the principle of the elimination diet 
has in general been well received, Rowe’s speci- 


of amino-acid mixtures, de.xtrose, and cotton- 
seed, com, or olive oil. Since it is unpleasant 
to taste, It is sometimes fed by Le\ine tube. 
Pure \itaniins and salt mixtures were gben 


BCVH-VCES 

Cocoa made iniii water from tniTV free cho c obte 
orcocoa Coffeeortea,*nt2!«irzni21ofceam. 
Fre«li or bottled frn.! juicn, mineral or car- 
bonated waters 

Rjf Knsp. core pone, wheat, nee, rye, erahim. 
and gluten bteada in which no dairy product 


hlade at borne without milV, butter, or cream 

AU bods, served without tsilh or cream 
EccDcsbis 

piepered without mint, butter, or oeam 


Bevolaces 

Cheeelate or cocoa osia* made with water 
CAvoul prepared cocoa powder made with dned 
miSc ) hUted milk, or aor p iep uf e d dnnk 
made with tailk 


Roc breads sudi an mafias, popoven, bokisg 
powder biscuiu.gnddle cakes, pancakes, wafies, 
or doughnot,, osless pcepored without milk or 
other dauy products. Whole wheat bread, 
while bread, gluten, rre.or graham bread, unless 
witievt riHi nr other dauy gmdixts 

Zwieback 


AH cradles, ccless homesude without dury 
products Or isg-edients coslairung dan; 


Table 20 — SItIk-free Diet 
ALLOWED FOOE6 


Fruit gelatins, pudding, shortcakes, or cookies 
made without dairy producta Fcmticesraade 
with water Do not lu perpued mixes or 

Fats 

Pouiti;, vegetable, or meat fats, idivw oS, or 
ocher^aladoOs. OleantargafiDe, if not chureed 
inmilk 
Finis 

An kinds, raw, onned. or plain cooked with 
•ugar, hooey, or vyiup — served without or 

itMS 

All fcmd,. piepaicd without dairy (coducts 
hfBatUA.NTOC$ 

Pouto <hip> or popcorn prepared without 
boner RjLiaos,tiuts.obm,pecU«s 

rORBEDOEN* FOODS 
DtaiPicoccn 

Butter, butteimiiL. condeibed or dried milk. 
Cream, curd. k« cream, aberbets WbcJe ce 
.Stmww i mTiA n gw ii eie d or maired miik 
iVTtey AU cheeses 

Desebts 

Bavarian oeam.bUaeiBange.cakes,aad cockles 
made with mdk. oeam. or butter Cisurds, 
ice cream, milk or cream iberbeu. Pie arsis 
made with butter lAjddio^ made with dairy 
products Spanish otam 

ItaSZS PgFv .sm w ii H Mitr 

Boiled salad drcssuig, unless boiDcmade wtthoul 
dairy products. Oeamed foods, foods fried in 
butter, escilloped disbe°, foods p iepar ed au 
giatio. Ctavies made with milk, cream, hutta. 
or ocher duly pcotbjcts. Omelets or waamhM 
eggs pi e pa red with milL. cream, or butts. 
Rarebits, souS^ ot timbales 


Cakes, cookies, and piecrusts made according 
to recipes recommended by your physiaan 

S VLAD DlESSISC 

French die«sing, mayonnaise, or other salad 
dremings made without dairy products 
SeaiOIIDS 

AH kind-. L'sesodairyproductompreparation. 


hfeat or vegetable soups made at home without 
(fairy products 

Brown, granulated, powdered. confectiOBer's, 
maple Homemade jellie«, jams, preserves 

Aecetvbles 

AQ kinds, aimed, cooked, or nw, prepared 
without butter, milk, cheese, or ovam 


hiSAIS 

frankfurters or any processed mat to which 
dned skim milk bos been added, nieaer 

yisou-Uviocg 

Fritters. Oleomargarine, if chureed in miTlc. 
Popcorn, ucleu peq a red at home without but- 
rei .M3k chocolate Prepared mum for bis> 
cuts, cakes, cookies, doughsuu, mufins, pie- 
crust, or wafica 
SvCCES 

hlilk or mam sauces such as white sauce, butter 
sauce, or hard sauce 

Bisrpies and chowders, unless homemade with 
water .AH cream or milk soups 

%EGETV21ZS 

Al1th butter, mnv , cheese, cream, or white sauce 


fications as to the various diets have been con- 
siderably modihed (Dale and Thornburg,’® 
Waters,'** and others). 

Olmsted^* has used a diet composed of nu- 
tritional factors in nearly chemically pure form 
for differentiating food aUergj' from other 
gastro-inlestinal complaints. This consisted 

’“DvLt.J^tadTaoBN'SUBC.H D J.A.U A. W; 505, I9J9. 
Watebs, L: J. .Allergy 2; 225, 1951 


separate!}'. Marked relief was obtained in 
cases of food allerg}*. 

Since the physician is often asked precisely 
which foods may be eaten and which must be 
omitted in a milk-, egg-, or wheat-free diet, as 
well as in one excluding all three items, we 
reproduce the tables compiled by the Ralston 
Purina Company, St. Louis, Mo. (Tables 20 
to 23). 
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In conclusion, the advantage of the eliraina 

tion diets over the trial diet consists in the fact ^ Specific pROPEPTA^ Diet 

that, during the search for the allergen, the The term propeptan diet” designates the 
patient can be kept on an adequate and rela procedure m ^hich the protein contained in 

lively varied diet In order to combine this each indnidual food is “neutralized ” so to 

Tabie 21 — Egg free Dui 

MJJSWED TOODS 

BEVZRiCES Fats Poultsv anb Game 


Cocoa cofTee IrcAh or bottled fm t juicn m n 

Breads 

Ry Krisp com pons wheat breids Rye or 
rice breads made by an egg free rccipt Most 
commerc al breads have eggs as an ingred ent 

Whole wheat cereals barley barley Sour com 
flales com meal cornstarch potato fiour tee 
flahea rolled oata rye or up oca 

DzssEin 

FctiiC gelatuia cools « frostings, calse c« pud 
d ng made without eggs Use only recipes 
recommended by phy« c an 


Bgvtuors 

CoSee { egg white has been used to clarify t 
Root beer which may have had egg added to 
make C leant Mailed drinlsa or any prepareiJ 
dr nil made w th eggs or egg powders 
Baceto Powder [eacept Royal] 

Breads 

Commerc al breads thac have egg aa an ingre- 
dient or have been brushed w ih egg wh te to 
glaeethetop 
Breaded Foods 

If the breading used is an egg miAture 
BRorn OR Covsbinn; 

All broth and consomme unless cert fled as tree 
ofegg Alsosoupsthathavcbeendearedwith 


Butler Meat pooltiy or vegetable fats ol ve 
oJ oleomargar ne 

Fitns 

All k nds raw canned or pla n cooked with 
sugar honey or^rup 

Meats 

Al k nds prepared w Ibout eggs 
Moj; and Durt PtocDcts 
Butter butlermilk cheese cream Cvaporatcd, 
coadcosedoriAiedinitk wholcorskimmedmifk 

Mkceuaneovs 

FopcoTi poUlo chips laisuK nula olives 
pcklcs Cand es made at borne witbouteggs 

I^only rec pestecoounendedby physc an 
FORBIDDEN FOODS 
Dishes PRCRAaEP with Eocs 
Baked cnddlod creamed deviled escalloped 
fried poached scrambled shirred hard oc soft 
cooked tgp egg drinks egg sauces egg whips, 
erometets Doootusedr edorfroteneggsin 
any foods 

Desserts 

Bavaiiao cream Mane mange cakes oooaies 
coslards dooghmits or fro>iings made wib 


Ice Cream 

Ice cream ires and sherbets unless made at 
homew tbonteggsfrom an egg free powder 


Usenoeggproductsmpreparat on 
Salad Dzessincs 

Made at home without the use of eggs 
Seaeoods 

All k nds. Ls no eggs m preparat on 

Cream meat, or vegetable soups prepared at 
home without eggs or egg products (such as 

noodles) 

Brown granulated powdered maple Home 

made jellies jams preserves 

Veoeiableb 

AHknds canned cooked orraw peparedwth 
cream milk or butter Do not comb ne w th 
eggs 

hllSaLZANEOtS 

Griddle cakes dumplmgs pretzels noodles 
marshmellows louSd French tout Ir itcri 
prepared iHLies for bscuita cakes cookies 
doughnuts muHDs orpeciust 

Macatoons mennguea or p es (such as custard 
InnoD coconut and pumpk n) Fudd ngs, 
unleuhomemadow thouteggs Spanuheream 

Salad Dressihcs 

All salad dressings unless homemade w tbout 



advantage with those of the trial diet, chiefly 
the saving of time, the senior author,*** pro 
ceeding from the investigations of Luithlen,*” 
has suggested Ihe specific propeptan diet for 
identifying nutritive allergens 

■c « ..n tlchnschr 76 907 1926 
niIiniin.EN F w*®" 


speak, by the proper administration of species 
specific propeptans Propeptans (see p 217) 
are protein derivatives obtained from indnid 
ual animal and vegetable food proteins b> 
digestion with hydrochloric acid, pepsin, and 
ti^psm While their allergizing effect is at 
tenuated by this chemical action, they still 
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retain the specificity of the corresponding 
proteins. 

In practice the propeptan diet is carried 
out by gu*ing the patient only those foods 
for which propeptans are available 


daily. If the intervals between meals are too 
long for the patient, he maj' be gi% en lumps 
of sugar nmv and then. 

Technic One propeptan capsule is taken with 
water exactly fort>-fi%e minutes before a meal. In 


Table 22 —Wkeai-free Diet 


Beviiagis 

Coccs, coffee, fresh or bottled fruit juices, 
minOTl or oiboiuted waters, tea 

com bead, catmeal or pMato muffins 
made wiihoat wheat. Vae only napes reeoro- 
mended bv phvsician 


Bxeaoed Foods 

In which the heeartng miiture contains no 
wheat {Rj -Knsp aumbs may be osed tor bread* 


Batley, barley ficur, core flakes, core metl, 
caresCanh, potato flour, nee flour, nee flakes, 
loQed eats, eye, tapuxa. Ry Enrp wafen 

crambled ud Mved with aean and «i?ar may 
hecsedu bceik/uC cereal 


Bcvmczs 

Cereal beverages or coffee tubatintea made 
kva wheat. flofcDUtioB au to lofiedirab 
may be fousd oa can ot package 1 htalted 
drtnka, brer, « ale 

Hot bread <ucb as muffins, popovecs, baking 
prwder biscuics made witb wheat yrodiKts. 
gredile cates, waffies, or dceigtiauts. tTheat 
breads, cracktts (caetpt KyKnspl Gluten 
bread, graham bread. prcOela, corn bread, or 
rye bread (unless mad* at borne wilbrait wheat 
flour), white bread, whole wheat bread, bread 
stuffing, ct Zwieback 

BtE.tn£D Foods 

In which the belling miature contains wheat 


UIOWEDfOODS 

Bavaras CRau. cenrstariJr pudding, /nut 
geUuns.boiiicTnadeK«saricecieam Outmeal, 
nre. or rye cotikies, tapeoca puddiog, 
podding, Ry Er^ Oumb Gust 
F«S 

Bultei.meai pouhiy.v vegetable fats Ohve 
oQ, oleomargaruie 

AH kinds, caw canned, or ptam cooked with 

sugar, booey , or eyenp 

Mtv« 

AQ meats may be eaten if prepared witboui 
wheat or wheat froducta Ready prepared 
meats xueb as ctrvelai. trankfimers.baffibureer. 
meat loaf .andausape Irequeotlycoetaie wheat 
pcoducta a fiDets 
Uox CCD Duiy Ptucen 
Butter, bunennilk. cheese, cream, rvapereted 
milk. (res. Ke cream, sbobet, whole ot skimmed 

FORBIDDES FOODS 

CUCAL 

AUdryorcookrdcettaLmsdefromoccoetain- 
mg whole wheat, fanna. Of bran 

OBSEtrs Pasrxits 
Cakev, cookies, custards (unless thtekeoed mlh 
eegs or coenstatth'. doughnuts, dumphngs, 
puddings, pie, pastnes icr aeamcooes 


lli.i« 

Ready preyorrd meats, such a» eccvelat. bam* 
buyers, frankfuiter. or sausage that oav cm* 
ts.n wheat as a tiller Cto-guettes. osh te^ed in 
nacker mcaf or reunths. coeat loaf Swiss 
steak. Wknei sefarutr*! 


SIiscstiASEoirs 

ntpeoro, pnta to chips, raisins and salad dressings 
if made at home without the addiQOD of wheat 
products Nuts, olives, pickles 

PoTLtXY ASP Guts, SE-XTOODS 
Use no wheat products in preparation 

Homemade vegetable, cream, or meat soaps. 
StVUS 

Brown, granulated, powdered, confartioner’s, 
maple Homemade jellies, jams, preserves, 

htCEPUUS 

Ml kinds, taw, canned, et cooked Add only 
butter, milk.cmm,orcggstoprtponeio&. Do 
not CTunbine with wheat products 


hlSCEUAXEOR 

Gravies, gnddle akes, malt products, wafSea, 
yeast, presels, chili con cane, (pagbetu, vet 
micefl), macaroni, or saltiaes. Prepared mines 
fot biscuits, cake, ccobn. doughnuts, muffins, 
orpeecrust. kcastcakn 
Svccts 

wheat is Used for thickening 

Sotres 

Cream, chowder, vegetable, noodle, or meat 
soups, unless prepared at home without wheal 

XECgTAaLES 

Baked beans unless prepared at home without 
wheat tny vegrtahfes senvd with a sauce 
mode with wheat flour 


Ills essential that the propeptan capsules* be 
administered forty-five minutes before the next 
meal. Because they are effeclUe only when 
tal^en on an enipti- stomach, meals must be 
given at inten-ais of at least four hours. Small 
children may be fed at intcnnls of three 
hours, thus allowing them four or five meals 


• Jlinufictured bv Dilate A&ociates, ISW Loeitet Street, 
PfcuUdelphia 3, Pa. 


cas«s of extreme hv'penensitiveness to a certain food- 
stuff, ft maj be necessary to ascertain the tolerance to 
the propeptan bj gi'mg one-half or one-fourth of the 
contents of a capsule It i» absolutely essential that 
off the protem foods included in the meal should be 
“neulralued” bj the appropriate propeptans Thus, 
It IS not enough to give mereli beef propeptan, for in- 
stance, before beef is eaten, regardless of ho« it is pre- 
pared meat djih mav contam not only meat, but 
also a number of other ingredients, such as flour, egg, 
omon, or spices, depending on whether it is slewed, 
breaded, fned, or prepared otherwise If propeptans 
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for these ingredients are available, they must be ad 
ministered simultaneously with the meat propeptan 
when the propeptans are not available such ingre 
dients may not be included in the preparation of the 


peptans if sensitivity to these foods is suspected In 
addition it may be necessary to administer jeast pro 
peptan When butter is given milk propeptan is 
indicated when lard pork propeptan When vege 


Tabl£23 — Wheat Egg and Mtlk free Diet 


ALLOWED FOODS 


Fni t gEialins fimt kxs or puddings made at 
home without wheat ^gs or millr only 
reapet recommendrd Iw your [Ays c an 


Sea Foods o 
An ki 


ly products 


5 prepared snthout wheat eggs c 


AU hinds raw canned <w plain cooked 
sugar honey or syrup— without cseam or 
Ueais Sotrrs 

AU mcaU it ptepated without wheat eggs or or wgetable soups 

dairy products Ready prepared meats such as 
cemlat franL/orters bamburger owalloaf and 

sausagestrequenilycoiuanwbeatproductsaiid P»auWed powdered eonfecLoner s 

skunmeditiiJk Casings may contain egg wbte "“P*' Homemade jelles jams presenes 


Allfoodionll sti Imust be prtparedn'ilkaultke 
uie oj vihul products ejgj or dairy products 

Bestsaces 

Cocoa made with water Coffee or tea without 
cream or mdk Fresh or bottled fro t ju ces 
m nera] or carbonated waters 

Ry Knsp corn bread oat meal rje potato 
rce or rye nee bread made without wheat, 
eggs or milk Use only ree pes recommended 
by your physician 

Slade at home w ithout da ry products or eggs 
Ceisau 

Sarle> barley flour corn flakes ewn meal 
cornstarch potato Sour rce rce flakes ceded 
oats rye tap oea or crumbled Ry Kn p wafers 


Bevemoes 

Cereal beverages or coffee substitutes made 
from wheat (Information aa to ogredMots 
nuy be found on can or package ) Chocolate 
or cocoa unless made inch water (Avoid pre 
pared cocoa powder made w th dr ed milk ) 
Malted dr nks or any prepared dnnkmadewith 
eggsormilk Beer notbeer orale 
BAElsa ?owMt (except Royal) 

Hot breads suchasinuSns pancakes popovete 
bak ng ponder biscuits gnddle cakes preuels 
waffles or doughnuts Ulieat breads such as 

bread Com bread rye bread or bread stuSing 
unless made at home without wheat flour 

(except Ry Krisp) Corruncrcial breads that 
have egg as an ingred ent or have been brushed 

BtEADED Foods 

Unless the bread ng miitiire is free of eggs and 


IbSOUlANEOVa 

Raisins potato cb ps (J prepared sniboul but 
ter) nuts obves pckles 

FORBIDDEN FOODS 

Unless made at borne without eggs or dairy 
products 

Dry or cooked cereals made from or cents nmg 
wbotawbeat, fanna or bran 

DessEJiis Airp PagniES 
Bavanas cream blanc mange cakes cookies 
custards doughnuts diunplugs fiosUngs 
Ices ce (leam ice cream cones Macaroons 
meringues Firs such as coconut custard 
lemcei orpomphui Piecrust Spanishcream 
Timbales waffles andmarshmallows Useonly 
rec pcs recommended by your t^VS cm 

Crequetics and meat loaf Ready prepared 
meatssucbasccrv^t hambuigers fraokhirtcrs 
or sausage Ibalmayconlam wheat as a filet ce 
be packed m casings conta n ng egg wb te 
Vtienerschn Izd Snisssteik 


VECBTAStEB 

All kinds raw canned or cooked prepared 
withoutwheat eggs or dairy products 


Miscellaveovs 

Malt deducts Oleomargsrme f churned in 
mtk gravies yeast waffles fr tte s French 
toast gr ddJe cakes pretaels noodles blarsh 
maUons m Ik chocolate chi con came ipa> 
gbelti vermicelli macaron or saiunas Fre 
pared bread and pastry mixes Yeast cakes 

Gn\ ei made w th wheat or milk products 
Butter cream hard or white and Hollanda se 
saures mayonnaise and Tartar lauce Any 
boiled salad dressing unless made at home 

B sques bouillon chowders consomjnd c earn 
vegetable mock turtle noodle or meat soups 


\ ECETAEIES 

Baked beans unless prepared at home without 
wheat Any vegetable served w ih sauce made 
vv lb da ryproducts eggs orwheat 


dish In regard to bread it is important to cons der 
whether more than one type of flour was used in its 
manufacture S nee ordinary r>e bread is made from 
both rye and wheat flour the propeptans for both have 
to be admin stered Moreover white bread often 
contains roilL and the crusts of rolls are glazed with egg 
tth te necessitating the u=e of the appropriate pro 


tables are served the corresponding vegetable pro 
peptans must be given and due cons deration must of 
coUT'e be given to the various items U'ed in preparing 
the dish (type of fat flour 'pices) It is not po'sible to 
g ve here ^ the instances m which prote n items occur 
in masked form in various di'bes 'for further di«cus 
Sion i^p 298) 
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It will be seen from Table 24 that as many 
different propeptan tablets have to be taken 
before a meal as there are proteins in the foods 
Thus, in the etample gi%en, four different 
propeptans are taken before breakfast, nine 
before lunch, and nine before dinner. 

If sjTnptoms are only partiallj’ controlled, 
the desired effect can be achie\ ed by increasing 
the dose to 2 or 3 capsules for the suspected 
allergen. In cases in which hj'pochlorhydna 
or achjdia is suspected, the dissolution of the 
gelatin capsule may be unduly prolonged; 


white bread without wheat propeptan, for 
example, this bread is again given the following 
day together with the specific propeptan. If 
the preprandial administration of the proper 
propeptan agam pre\ents the appearance of 
manifestations, the identit}' of one of the causa- 
tixe food allergens has been ascertained. In 
this manner, fourteen to twenty dajs of 
testing will usually suffice to identify the food- 
stuffs likely to act as allergens 

Since the complete propeptan diet test, 
as outlined above, is often too costh-, we 


Table 24. — Example of a Specif c Propeptan Diet for Ike Identification of Allergenic Foods* 


Tune 1 

j Propeptans 

1 r™ 

j Meal 

7:15 A it. 1 

1 Orange, wheat, null, jeast 

! 8 A.M 

[ Orange jmee, wheat cereal, white bread 
and butter, milk 

U:15 AAL 

Beef, wheat, rje, j-east, milk, potato, ] 
j cocoa, milt, apple 1 

12 U 

1 Roast beef sandwich on r\ e bread, mashed 

1 potatoes, cocoa, applesauce 

5:15 p.u. 

1 Pea, Iamb, carrot, nee, wheat, veast, ' 
1 milt, cocoa, com 

1 ' 

' 6t>ii 

1 

1 Split pea soup, broiled lamb chop, carrot, 
nee, white bread and butter, chocolate 
cornstarch pudding, milk 


• Ihe follomng propeptans are ai'ailable 
Meats' beef, lamb, pork, veal, chicken 
Sea Food fiounder, o>'Ster, shad, shrimp 
DaJr)' Products' tmlk, .\mencan cheese 
Eggs, egg, egg jolt 

Cereals, barle.v , com, oat, rice, f>-t, nheat 

Vegetables, asparagus, bean (baked, Uma, so>, string), cabbage, carrot, celer>, lettuce, onion, pea, potato 
(white, sweet), spinach, tomato 

Fruits, apple, banana, grapcfnuc, femon, orange, peach, pineapple, prune, strawberrj 
Xuts: peanut. 

Be\-erages' coffee, cocoa, tea. 

Yeast' baker’s j'east. 


hence the patient should be directed to open 
the capsule and to lake the contents with a 
small amount of water. The same instructions 
should be given in the rare cases of hj-per- 
sensitiveness to gelatin If the objective and 
subjectKe manifestations of the disease show- 
improvement within fiA e days — following me- 
ticulous adherence to the propeptan diet — the 
dbgnosis of nutritive allerg>' is established. 
In order to determine the identity of the food 
allergen, one propeptan after the other is 
omitted everj- second dav, while the corre- 
spondingfoodstuffisretain^in thediet. Then 
when s\Tiiptoms reappear after ingestion of 


have elaborated a so-called Jimiteii propeptan 
diet. This method consists of employing 
onlj- a few U'pes of propeptans, at the ex- 
pense of variety in the diet (only one meat, 
two x'Cgetables, etc.). limited propeptan 
diet might be composed, for e.vample, of onl^' 
seven types of propeptans, such as wheat, 
milk, egg, beef, carrot, potato, and apple 
propeptan By the withdrawal of one of 
the propeptans ever>- second day, while the 
corresponding food is still ingested, hj-per- 
sensilix'eness to any one or more of the foods 
in question can be detected. .After this pro- 
cedure has been completed, the presence of 
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other nutritional allergens may be ascertained 
by adding a new foodstuff daily without the 
corresponding propeptan The sudden ap 
pearance of allergic manifestations will direct 
suspicion to the food item most recently re- 
stored to the diet 

If strict adherence to the propeptan diet 
does not result in improvement of the patient’s 
objective and subjects e manifestations, and 
when nutritive allergj is still suspected, the 
next step consists of systematic elimination 
from the diet of carbohydrates, then of fats, 
and finally of salts as well as of acids This 
procedure must surelj lead to the discovery 
of the food allergen, if there is any 

F EhfVIRONMENTAL TESTS 

It IS well known that hospitalization, trips 
to the mountains, long voyages, and other 
changes of environment often lead to the dis- 
appearance of allergic manifestations This is 
true of a large group of diseases, such as many 
cases of prurigo, lichen urticatus chronic 
dermatitis, and neuradermatitis, as well as 
some cases of asthma and vasomotor rhinitis 
Thus, in short, absence from the usual en- 
vironment IS often beneficial, while the return 
home IS frequently followed by reappearance 
of symptoms This fact alone proves — pro- 
vided the diet remains the same — that the 
symptoms are attributable to an exogenous 
allergen that is to be found somewhere in the 
patient's environment (house dust, molds, 
bedding, mattress, pillow, etc ) 

The senior author”^ has suggested using 
so called day and night tests to identify the 
agents responsible for such hypersensitivities 

Technic or Dav Test After the patient’s ^mp 
toms have completely disappeared during a stay in the 
hospital or elsewhere outside his home he is asked to 
spend three days at home — but only the daytime 
During this time he is not to lie on his bed nor sit on 
upholstered furniture When the patient s sojoum in 
his home under these conditions is followed by recur 
rence of his allergic symptoms — in a case in which food 
allergens can be definitely excluded — the possbility of 
the presence of exogenous allergens within the home 
must be considered Common possibilities are mgs, 
draperies, pets newly painted furniture and the dust 

from bedding and upholstery Other alle^ens roaj 
enter the home through an open window in the form of 


1«USB»CB E Wien kin Wchnscht te 761 1932 
widem Muencheo med Wchnschr 8» 212 1933 


animal emanations from nearb> stables or of gram dust 
from an adjacent farm, or of volatile substances 
(odors) from trees or flowers in the garden Appro 
pnate tests must be performed to exclude these possible 
alleigizmg scents in the given case 

licfTNlC or A'ight Test When the day test is not 
followed by objective or subjective manifestations the 
pabent is permitted to sleep at home for three nights 
If ^niptoms recur within this time the various com 
ponentparts of the bedding (mattress pillows blankets 
etc ) must be systematically removed from the room as 
a test of their allergenic effect 

However, m an appreciable percentage of cases, the 
patient’s allergic s> mptoms will persist despite removal 
of all furniture drapes, and rugs and even though the 
patient sleeps on a cot The most likely explanation in 
such cases is that the causative agent is to be found in 
the house dust or molds in the floorer papered walls 

The allergen free chamber, devised b> van 
Leeuwen, constitutes another method of identi 
lying exogenous or home allergens While a 
complicated ventilating mechanism wasorig 
inally necessary to provide filtered air, at 
present nothing more is required than a small 
room with an efficient air conditioner The 
furniture consists only of a metal bed with 
wire springs, covered with a new sterilized 
kapok or rubber foam mattress, and sterilized 
cotton sheets and blankets When a patient's 
asthmatic, nasal, or other symptoms disappear 
during sojourn in this allergen free chamber, it 
may be assumed tliat the allergen is an exog 
enous agent Systematically performed ex 
posure and elimination tests may then reveal 
the identity of the allergens 
Various types of filter masks have been 
suggested to eliminate certain environmental 
allergens (Fraenkel and Levy) They are 
somewhat uncomfortable, however, for which 
reason they have never been widely employed 

G LEUCOPENIC INDEX 

Years ago, Vidal reported that the white 
blood cell count is greatly decreased not only 
in anaphylactic shock, but also in acute allergic 
d isea se s Joltrain interpreted the hemoclastic 
crisis test as positive when the decrease in the 
white corpuscle count exceeded 2,000 per cubic 
millimeter Vaughan*' employed this prm 
ciple to identify the food allergen, and on this 
basis elaborated a diagnostic procedure that 
he called the leucopemc index (i e , relation- 
ship between fasting and postprandial leu- 
co<yte count) 



Dl4Gnosis of Allergic Diseases 


195 


Techmc T«o leucocyte counts, thirtj minutes 
apart, are taken on thepatient in a fasting state After 
ingestion of the suspected food onU , another white 
blood cel5 deterrainatlon is made ever}' 20 minutes for 
four times and compared mth the fasting level If the 
number of white blood cells after ingestion is 1,000 
lower than before, the result is to be considered positite 
At feast file to sii hours must bate elapsed since the 
preinous meal. Another important point is that all the 
counts should be taken b3 a single technician, using the 
same diluting pipettes and counting chamber Fur- 
thermore, It is essential that the patient sincllj- avoid 
ph> sical erertion as w ell as psj chic upsets (excitement) 
both before and during this test. Vaughan stales that 
in 80 per cent of the tests the results correspond with 
clinical obsenations But be concedes on the other 
hand that repetition of the test quite ollen jields 
varying results 

This method has been frequently checked 
and has met with considerable support as well 
as criticism. prefers the postdigestive 

leucocyte response to all other methods, such 
as elimination diets, food diaries, skin tests, 
etc. Rusten,’** Rost,^’* and Schreus'** have 
achieved excellent diagnostic and therapeutic 
results with this technic, particularly in allergic 
dermatoses. Rinkel'’' recently pointed out 
that a decrease in the leucocj te count of much 
less than 1,000 ceils may be significant, and 
also that the test may be of just as much value 
in determining which foods are definiielj com- 
patible, as reflected in a ••trajector\--type” 
Ieucoc)'te curx’e. He suggested that marked 
leucopenic responses in the absence of asso- 
ciated symptoms may indicate the occurrence 
of delayed reactions ten to fourteen hours after 
the test, or the probability of cumulati\e 
reactions. On the other hand, Bronn and 
Wadsworth'” studied over 2,000 leucoc>le 
counts, and concluded that there is no physi- 
ologic justification of the use of the leucopenic 
index. Loveless et al.'** disapprove of the 
method, because in some cases they observed a 
rise in the leucocyte count despite marked 
allergic sj-mptoms following ingestion of know n 
allergenic foods Furthermore, there are dis- 
advantages inherent in this method, in that 
only one food can be tested on one day and it 
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IS not advisable to perform another test on the 
fotlowmg day, since delayed reactions have not 
infrequently been observed. 

The present writers are m full agreement 
with \^aughan, w ho, m his book, ends a chapter 
on the subject with these words: “We must 
conclude that the leucopenic index is still in 
the experimental stage and cannot be dis- 
cussed at this time as a routine diagnostic 
procedure in allerg) ’’ 

H ACCELERATED PLTLSE RATE 
Coca'** observed that patients allergic to- 
food exhibit an acceleration of the pulse rate, 
and less strikingly, a fall in blood pressure,, 
when under the influence of an allergen. He 
therefore devised a svstem of checking the 
pulse rate before and after the ingestion of 
each food. A significant post-ingestive tachy- 
cardia indicates sensitivit) to the food eaten. 
The method requires a combination of the trial 
diet and pulse counts The patient is placed 
on a sharp!) restricted diet for 4 days in order 
to establish the normal range of the pulse rate. 
Other foods arc then s) stematically tried, one 
after the other, and their effect on the pulse 
rate is carefullj recorded The specific ac- 
celeration vanes in degree to a ma.ximum of 
thiriv or more beats a minute above the in- 
dividual's upper normal limit, and usually 
occurs within one hour. If the results are 
indeterminate, a second feeding may be tried 
at once Recentlj , Coca*^ has discussed some 
of the difficulties m the interpretation of the 
pulse record encountered in the practical 
management ol cases oi food allergj’. Rin- 
kel**' reports some success with this technic, 
but linds that there are many food allergies 
not associated with changes in the pulse rate, 
and also points out that the most valuable 
feature of the pulse increase is to suggest the 
occurrence of delayed reactions 10 to 14 hours 
after the test If further investigations sub- 
stantiate Coca’s observations, this method 
could become a valuable diagnostic technic. 

I. DANGERS INVOLVED IN ALLERGY 
TESTS AND THEIR PREVENTION 
Everv physician who undertakes to perform 
allergic tests should be aware of the fact that 

■»»Coca.A F Fimiliil Nonrucinic Food-Vllerfj 'pnrgfitU. 

lU TlKMias. 1913 
■» Mem Aon Allcrn 2. 2. I'M 
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these tests are by no means without dan<^ 
It IS essential, therefore that \\hene\er such 
tests are performed, epinephrine (adrenalm) 
circulatoiy stimulants (niLethamide metra 
2 ol), morphine, and oxj gen should be mstantl> 
a\ai!able 

E^ erj method is of course capable of pro 
ducing untoward manifestations Ho\\e\er 
those methods in which allergens are intro 
duced into the organism, particularlj the 
mtracutaneous tests, are potentially the most 
dangerous The sequelae of an mtracutaneous 
test ma\ be of three kinds (1) verj strong 
local reactions with inflammation e\en leading 
to lymphangitis and lymphadenitis, and, in 
\er} rare cases, to erysipelas like conditions 
(Sulzberger), (2) focal reactions in the nose 
or bronchi, depending on the original shoch 
tissue, (3) systemic manifestations, such as 
generalized urticaria preceded by severe prun 
tus and accompanied by headaches general 
malaise, nausea, and vomiting More severe 
symptoms are rather rarely encountered, 
these include precordial pain, anxiety, signs 
of shock (drop in blood pressure) dyspnea, 
which may even reach a sensation of suffoca 
tion, abdominal cramps, severe diarrhea 
involuntary urination and defecation and very 
occasionally tome convulsions, especially in 
the extremities 

Other cases, instead of presenting the clinical 
picture of anaphylaxis will exhibit a mtntoid 
crisis These patients feel a sudden rush of 
blood to the head with a sensation of great 
heat and pressure in the head, along with 
dizziness and ringing in the ears Objectively 
there is first a bluish red discoloration of the 
face, then of the trunk and of the extremities, 
due to extreme vasodilation These symptoms 
are frequently accompanied by a hacking 
cough or whooping cough like paroxysms, 
together with nausea 

Systemic reactions have frequently been 
seen hile it is usually possible to manage 
them by prompt and adequate therapy (for 
details see chap XX), occasionally they may 
lead to death in anaphylactic shock The 
following citations represent only a few of the 
reported deaths directly attributable to infra 
atlanemaltsi! Baagoe (0 1 cc of egg protem) , 
Cooke (0 02 cc of fish glue) , Lamson (0 03 cc 
of horse serum), Boughton (0 06 cc of horse 


Serum) Freedman (0 05 cc of horse serum) 
Vance and Strassmann (silkworm wool ka 
pok) Severe constitutional and focal re 
actions (Randolph, Swmeford^*) and even 
death (Svvineford’"®*) mav occur even though 
the skin reaction is negatue or before there 
has been time for it to become strongK posi 
tive 

While deaths due to scratch tests are nearly 
Unheard of and while systemic reactions are 
far less frequent than with the mtracutaneous 
technic, they are not unknown (see p 161) 
Severe general manifestations have also 
been observed after testing by mouth As 
might be expected, gastro intestinal symptoms 
are most in evidence here, frequently accom 
panied by urticaria and angioneurotic edema 
There ace also sei eral reports of death fallon 
mg ingestion of minunal quantities of various 
f(»ods Fmkelstem Fimzio Sales et al W ason 
Hutinel, and Campbell (milk), Halberstadt 
(buttermilk), Bowen (egg) von Stark (peas), 
Benson (cottonseed meal) etc 
The patch lest method also involves certain 
sequebe, though of a far less dangerous kind 
The local reaction sometimes persists in severe 
inflammation and pigmentation of long dura 
tion, ulceration and severe scarring or keloids 
are very rarely observed Furthermore, flares 
of the sites of skin lesions or previously per 
formed tests are frequently encountered 
These flares are sometimes followed by ery 
throdermas and by general manifestations 
Finally, patch tests can produce sensitization, 
as m 0 08 per cent of the cases observed by 
Bonnevie^*^ {40 out of o0,000) Epstein’^* 
summarizes the hazards of patch testing as 
sensitization of the tested area, exacerbation 
of quiescent lesions, generalization of localized 
eruptions, and possibility of constitutional 
reactions The last may occur even though 
the test is negative (Saunders”*) The legal 
aspects of this test method w ere thoroughly 
covered by Downing 

The conjuuctiial test can cause severe 
chemosis and even corneal ulceration ’\ asal 

"•JlAiiDOtra T G J A M A 1J6 430 19+4 

SviSETOiO O Ji J Allergy 1 24 1946 

•’SoKXEVlE P Act* dermal \enereol M 632 1939 
»*fe»siznr E J Invest Dermal 5 aa 1942 
»»S*i:Nitt*S T S J Allergy 11 76 1943 
"bowMSG J G Arch Dermal S. Syph 44 63 1941 



DuG^osIS or AiiERGic Diseases 


197 


tesls can initiate unpleasant and persistent 
local inflamation, as well as irritation of the 
paranasal sinuses. Furthermore, these tests 
may exacerbate an existing asthmatic con- 
dition. 

Bronchial tests may elicit asthmatic reactions 
persisting twelve to tw enty-four hours despite 
proper therapy. 

"i^e dangers invoh ed in the various methods 
of testing can be reduced, at least in part, by 
the following precautionar)’ measures. In 
the first place it must be emphasized that 
ao accurate and detailed historj* should be 
taken before any test is performed. When 
the patient complains of being particularly 
sensitive to a certain drug or food, tests with 
this agent should either not be made at all, 
or only with special care. 

The various methods require different kinds of 
precautionary measures. These may be out- 
lined as follows: 

1. Intracutanxotjs Tests 

We have repeatedly pointed out that — 
with the exception of tests with bacteru or 
their products, such as tuberculin — it is best 
first to ascertain the patient’s tolerance by 
means of scratch tests. If they give rise to 
reactions, intradermal testing might be dan- 
gerous. No more than ten tests should be 
made at one time. If no adverse reaction 
occurs within tea minutes or so, another ten 
tests may be performed. Furthermore, in 
testing intracutaneously, two or more bi- 
ologicully rehted allergens must never be 
injected at the same time. For example, 
tests should not be made simultaneously nilb 
se\-eral pollen extracts. 

Care should be taken about sterility. The 
patient should not be allowed to leave until 
about thirty minutes after the last tests are 
made. Sterile 1:1,000 epinephrine should 
be kept at hand; at the first danger signal 
(sneezing, itching of eyes, difficult respiration, 
or pruritus), about 0.5 cc. should be injected 
subcutaneouslv into the region of the reaction, 
and repeated if necessarj-. On leaxing, 
the patient should be gii'en one or two capsules 
of ephedrine sulfate, of 0.025 Gm. (H grahi) 


each, so that he may be able to combat any 
possible delayed sj'stemic reaction. Such 
manifestations, often appearing after a delay 
of sev'eral hours, ate particularly treacherous, 
since they may occur despite entirely negative 
immediate skin reactions (Cooke,"'* and per- 
sonal obsetx'ations of the writers). 

Sulzberger has pomted out that if an in- 
jected substance, such as arsphenamine, elicits 
a positive reaction, and if it is desired to 
prei'ent the possibility of sensitization, this 
can be accomplished by injecting a small 
quantity of the same substance intravenoush* 
twenti'-four hours later. 

2. Peroral Tests 

In cases in which the histon- leads one to 
expect se\ere manifestations following inges- 
tion of certain foods, it is ad%'is3ble to avoid 
testing with these in raw form Instead, the 
well-cooked protein m small doses (about 1 
Gm 1 ma> be given. A safer way is to use 
the specihc propeptans derived from the native 
protein by digestion with hydrochloric acid 
and pepsm. 

3 Patch Tests 

Needless tests are to be avoided, since, as 
mentioned above, there is a possibility of 
producing sensitization. The concentrations 
used must be nonto.xic (correct percentages 
are given in the tables m the Appendix). In 
extremely hv*per5ensitive cases, the test sub- 
stance IS to be applied for only a short time 
(e.g.f one hour) and the “without cover” 
and Window patch technics are to be employed. 
The patient should alwav-s be told that he is to 
remove the patch at once if he feels any itch- 
ing or pain No more than ten tests should 
ever be apphed at once, since there is a pos- 
sibiUtv of cumulative effect. A prehminarv’ 
test for hi'persensitiveness to adhesive plaster 
should be made. No tests should be under- 
taken in the presence of acute skin eruptions. 
Tests are never to be applied at sites where 
a strong reaction might be undesirable from 
the cosmetic point of view. 


Cooes. R. A. .Vna. Ini. Med. J. tZt, 1933. 



Chapter XII 

PRINCIPLES OF TREATMENT 


\\T^ SHALL here consider only the general 
’ principles of allergic therapy, while the 
appropriate treatment of the various diseases 
of hypersensitiveness w ill be discussed in detail 
in the relevant chapters 

There are five ways of combating allergic 
diseases The method of choice depends on 
whether the identity of the allergen is known, 
whether it is feasible to eliminate or to a\oid 
the allergen, whether specific hyposensiti^a 
tion or deallergization is possible, whether the 
original hypersensjtiveness remains monova 
lent or becomes poljvalent, and on other 
considerations The therapeutic approach in 
dicated in a given case must be determined 
after careful consideration of all these cir- 
cumstances and sometimes after appropriate 
therapeutic tests 

The five methods of treatment are (1) 
prophylaxis, (2) specific hyposensitization, 
(3) heterospecific hyposensitization, (4) deal- 
lergization, (5) sjmptomatic therapy In 
addition, attempts must be made to combat 
the factors predisposing to allergy 

A PROPHYLAXIS 

“Since the underlying cause of human hy- 
persensitiveness is unknown, no prophylaxis 
based on a fundamental etiology is as yet 
possible” — this pessimistic but justified 
sentence opens Kern’s^*’'' article on prophy 
laxis in allergy Nevertheless, there are 
several ways of achieving at least a certain 
amount of prevention The prophylactic 
measures may be divided into three groups 

1 Prevcntiov of Allergization 

As has been shown, it is known that in 
dividuals with bilateral inheritance of allergy 
are especially prone to develop severe allergic 
conditions On this ground, it may be ad 
visable for the physician to try to persuade an 
allergic patient not to marry a mate who also 
suffers from asthma, migraine, or neuroder 


matitis for fear of passing their hypersensitive- 
ness on to their offspring m enhanced degree 

As a general rule injections of foreign serums 
should be given only when absolutely neces 
sary, since they frequently tend to allergize 
Toxoids should be employed in preference, 
when possible 

Expectant mothers who are allergic should 
take special care during pregnancy to avoid 
all foods to which they are or were hyper 
sensitive, these precautions may help to 
prevent allergization of the fetus »« nUrt? 
Moreover, such women should carefully avoid 
overmdulgence m any protein, such as milk 
or eggs, particularly m the raw state It 
must be admitted, however that as a rule these 
precautions are of little avail 
On the other hand — as Schwartz and his 
associates^** have pointed out — the recent 
alarming increase in epidermal allergization by 
chemicals, dyes, and wearing apparel can be 
prevented, at least to a certain extent, by the 
following measures When manufacturers use 
newly developed chemicals in fabrics they 
should test them on animals for primary ir 
ritant qualities by a twenty four hour patch 
test, and for sensitizing capacity by a forty 
eight hour test made ten or more days after 
the first one If this yields a negative result, 
comparable tests with the fabric itself should 
be made first on a small and later on a larger 
number of persons, with appropriate controls 
By means of this “prophetic patch test” 
(Schwartz and Peck.’*”) the ‘ potential sen 
sitizing capacity” (Sulzberger and Baer”0 
of newly introduced consumer articles intended 
for use on or next to the skin, or of new sub 
stances used m manufacturing processes, 
may be determined, and makes it possible to 
screen out those of possible allergenicity and 
to choose the relattiely less sensitizing sub 
stance However, negative results m a test 
series, even one of considerable size, can never 
guarantee the absolute innocuousness of any 
agent 
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It is also necessan- that the material be so 
made that perspiration will not dissoKe out 
the dyes, finishes, plasticizers, stabilizers, 
anti-oxidants, and accelerators used in the 
manufacture. 

2. EuiirxATioN OT THE .\llergic Factor 

When the identity of the allergen is known, 
elimination of it is strongly indicated The 
significance of elimination methods is clearly 
revealed by Rackemann’s'^ studies. In a 
series of 213 asthma cases, 62 {30 per cent) 
showed definite improxement after the elimi- 
nation of certain substances. The list of these 
substances comprises animal substances in 15 
cases, feathers in 2, foodstuffs m 7, and dust 
in 3. In 35 cases the agent was not identified, 
but the condition improved considerabh uhen 
the patient changed his residence 

When the allergen can be determined, and 
when it is of such a nature that u can be more 
or less readily eliminated, remo\ al of the agent 
may speedily arrest the sjmptorns of an 
asthma or rhmopathy, even of man\ \ ears’ 
standing. In mild cases of food allerg>, 
it is sometimes possible, particularly when the 
hj-persensUiveness to protein foods has been 
acquired only recently, to restore tolerance 
mere!)' by excluding from the diet for a 14 da\ 
period all animal proteinand the principaKege- 
table proteins (e.g., legumes, bananas) M the 
end of this interval patients will often be able 
to tolerate moderate quantities of the food 
which prex'iously elicited allergic sxmptoms 
In the great majoritx of cases, howexer. the 
underlying hj'persensitixeness disappears — 
without treatment — only after a long lime, if 
exer. 

In dealing with food allergx-, it is obxiousJy 
an easx’ thing to eliminate such luxuiy foods as 
lobster and oysters, or such occasional items as 
strawberries and chocolate When the hx- 
persensitixeness is strictlv specific, the non- 
tolerated food can sometimes be replaced with 
impunity b\ a similar food (e g , cow ’s milk 
by goal’s milk or sox bean milk), similarK, a 
necessarx- drug that cannot be tolerated— 
quinine, for example — can perhaps be satis- 
factorily replaced by a stereo-isomer ichin- 
idine, cinchonine). 


Xfch Int MtJ 41 «'■. 


The possibility of producing hj-poprote- 
inemia by prolonged diets eliminating milk, 
eggs, meat, or other proteinogenous foods 
must be kept in mmd and, if necessary", pre- 
x'cnted b\ increased allowances of tolerated 
proteins or by administering amino acids. 
Hill'*^ and others hax’e used amino acids in 
cases of extensive protein aUergj', especially in 
infants, xvith verx' favorable results How- 
exer, the ax'ailable preparations also contain 
proteoses and peptones It is not surprising, 
therefore, that m some cases we found these 
preparations to be allergenic Careful con- 
sideration should also be given to the XTtarain 
content of ebmination diets, and the requisite 
XTtamins administered if necessaiy in syn- 
thetic form 

In cases of asthma due to reaction to 
animals, contact with horses, dogs, and cats U 
to be avoided as much as possible 

If h\-persensitixeness to some part of the 
patient’s bedding is demonstrated, several 
different approaches can be recommended 
One is to replace the allergenic material, such 
as feathers in pillows or horsehair in mat- 
tresses, with substances to which the patient is 
not sensitive, for example, kapok pillows or 
rubber foam mattresses are often suitable. 
However, since it has been observed that 
patients who are hv persensitive to feathers 
tend in lime to become allergic to kapok and 
similar substances, we recommend that mat- 
tresses and pillow s be cox ered wnth dustproof 
casings, equipped with zippers for removal. 

simple wa_\ to avoid all the common allergens 
in bedding, at least for a short lime, is the use 
of an ordinarv canvas (armv) cot without 
mattresses, pillows, or woolen blankets 

H\ persensitiveness to molds in a damp house 
can be managed b\ use of an efficient air con- 
ditioner that removes the moisture from the 
air. and if necessarx by pumping away free 
water from the cellar. This will often afford 
the patient total freedom from svmptoms — 
at least in the house 

Another form of prophi lactic management 
IS cbmatotherapv in hay fever; during the 
pollination period of the plants involved, the 
natienl leaves hi? customarv' environment 
and goe< to a place that has no such v egetation 
(mountains, seashore, desert) 

L w j \ XI X lu I'm 
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When an apprentice under given work con- 
ditions (e g baker, carpenter) manifests spe 
cific hypersensitiveness (to flour or wood, 
respectively), the patient is best advised to 
choose another vocation 

Preventive therapy in allergy includes the 
avoidance of common colds as far as possible, 
particular!} in the case of asthmatics 

3 Environmental Control 

When house dust has been identified as the 
cause of an allergic disease, the following in 
structions are given 

INSTRUCTIONS FOR PREPARATION AND 
MAINTENANCE OF DUST FREE ROOM 
a) PREPARATION 

(1) All furniture, rugs, curtains and drapenes are 
tt) be removed from the room and all closets emptied 

(2) The room including walls cetkngs, closets, 
spaces behind radiators, and all hidden surfaces, must 
be thoroughly cleaned, floors and all woodworkscrubbed 
and the floor vv axed 

(3) All Mall cracks and holes in the floor or nails 
around piprs entering the room should be permanently 
sealed If hot air heat is used, a dust filter of cotton 
or glass fiber should be placed behind the grating and 
changed regularly Wlien not in use, the register 
should be sealed ofi completely 

(4) Screens, ventilators, air conditioners, or air 
filters are desirable 

(5) Small washable rag rugs and plain washable 
curtains may be used 

(6) After careful cleaning only the necessar> articles 
of furniture — no upholstered pieces — may be placed in 
the room No pictures are to be hung Bookcases 
wall hangings, knick knacks are rot permitted in the 

b) MAINTENANCE 

(1) The room should be cleaned every day and given 
a complete cleaning once a week A damp cloth or 
mled -mip AbAuld he. used on (unulurg. the floor, under 
furniture, on baseboards, moldings, window alls, walls 
if painted etc The room should be aired, and the wm 
dowsand doors then closed for three or four hours before 
the patient enters the room 

(2) The patient should be out of the room durmg 
cleaning If a woman is forced to do her own cleanug, 
a mask of four or more thicknesses of gauze must be 

(3) Venetian blinds should be cleaned and rugs 
washed at least once a week Curtains are not per 
nutted 

(4) No pets (dogs, cats, canaries, etc ) should be 
allowed to enter the room Plants and cut flowers 
should not be kept in the room 

(5) Only such cosmetics and msecticides (qirays or 
powders) as are approved by the physician after testmg 
may be used by the patient and others in the bousdidd 


Camphor tar and other odonferous substances are to 

be avoided 

(6) Doors and windows should be kept closed as 
much as possible especiall> when the room is not muse 

(7) If the patient IS a child onl> unstuffed washable 
toys should be allowed and none that accumulate dust 

c) SPECIAL INSTRUCTIONS REGARDING THE BEDROOM 

(1) AH thedirections given above should be followed 

(2) If there is more than one bed in the room each 
must be treated in the same way Metal beds are 
preferable 

(3) The bed and springs should be scrubbed (outside 
of the room) the mattress and box spring cleaned mth a 
damp cloth and dried 

(4) ktattresses pillows and box springs must be 
completely enclosed in covers made of impervious 
(allergen proof) matenals Seams should be tightly 
sewed or a zipper used, and covered with adhesive tape 
Alternatively, a foamed latex mattress and pillow may 
be used No mattress pad is permitted Mattresses 
should be cleaned on both sides with a vacuum cleaner 
twice a week 

(5) Bedclothes must be fresh laundered blankets 
and spreads, washable No mattress pad should be 
used Puzzy and unwashed blankets as well as quilts, 
should be avoided The bedstead, springs, and all 
bedclothing must be washed weekly 

(d) Outer clothing such as shoes and coats, as well 
as household objects should not be kept m the clothes 
closet 

(7) This room is not to be used for dressing and 
undressing, it is for sleeping only 

d) GENERAL 

(1) Upholstered furniture is best avoided If it 
must be used it can be rendered dustproof by carefully 
replacing the muslin under the decorative kbric and 
the cambric at the back and bottom, with impervious 
material Particular attention must he paid to tacking 
and sealing the edges and seams 

(2) The floors and furniture in the other rooms must 
be thoroughly cleaned daily, at a time when the patient 
IS out of the house Dust should be kept down by the 
use of a vacuum cleaner and an oiled or damp cloth 
The house should then be aired 

(3) Attics closets, basements, and storerooms are to 
be avoided 

In cases in which it is desired to test or 
treat with “autogenous” dust, the patient is 
given the following directions 

INSTRUCTIONS FOR COLLECTING 
HOUSE DUST 

Since you are suspected of being sensitive lo house 
dust, we must have a sample of the dust from your own 
home, m order to test you If you have symptoms 
while at work, we also need dust from your place of 

work 

Do not collect the dust yourself, since this might 
make you worse 
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If possible a vacuum cleaner should be used, prefer' 
ably w ith a new bag; othem ise, be sure that the bag is 
thoroughly cleaned before starting. Beat and sweep 
the mattresses, piUons, upholstered furniture, and 
drapes, m order to get the dust to the surface before 
collecting it Go over the rugs and add the dust swept 
from the floor Have the dust from the cleaner bag 
put into a bos Enough to fill half a shoebos is neces- 
sarj Wrap it secureK, write >our name on the out- 
side, and bring it with >ou on 3 our next visit. 

\\Tien the allergic condition is due to factoij* 
dust, and when the patient is obliged to con- 
tinue working at his occupation, he is best 
advised to make use of a dust respirator.* 
Before a child of allergic parents is born, 
arrangements should be made to prepare the 
infant’s future environment so that there will 
be a minimum of exposure to inhalants such 
as feathers, hair, kapok, and dust. In other 
words, /eaf/jer pillows, dou;n comforters, icoolen 
blankets, hair mattresses, etc., are not per- 
mitted on the infant’s bed. Carpets, drapes 
and curtains are to be removed from the room. 
The floor should be covered with linoleum. 
Furrj’ toys should not be allowed, and dogs and 
cats should be kept away. The mother, nurse, 
and others should wear simple white cotton 
clothes, not silk or w ool. The child should be 
kept in his room and not taken elsewhere in 
the house. 

B. DIFFERENCES BETWEEN HYPO- 
SENSITIZATION (DESENSITIZATION) 
AND DEALLERGIZATION 
A discussion of the differences in principle 
bet^-een the methods of hy-pasensitizstion and 
deallergization will be found on page 91. 
In hj-posensitization, supposedly, the anti- 
bodies circulating in the blood are markedly 
increased, while in deallergization the tissue 
antibodies are neutralized. Thus, the dif- 
ference between these two most important 
anti-allergic approaches is a qualitative not 
a quantitative one (Urbach and Gottlieb’*®). 
Two examples will illustrate this. 

Hypostnsilization is accomplished, in the case 
of an individual hyerpsensitive to pollen, by a 


• .Ai It* Dupo Respitator no 21 (m»d« by the Portable Lamp 
and Equipment Company, 72 First A\enue, Pittsburgh, Pa.) or the 
\\ ibon I>uslite R«<piratar no 2 (W ibon Products, lac , Readio;. 
Pal.cttheno 5 Bantam Light Weight Respirator (W S.WiUsoB, 
I2J Vatick Street. Xew Vork Cit> ). or the M S-K. Dostfoeot Comfo 
Respirators (Mine Safety .Appliances Co . Pittsburgh », Pa ) 
"*l'»fvcB, E .andCoTTitrB, P. 'f . Ann Allergy 1:27, IW.IWJ 


course of subcutaneous injections of pollen in 
small and systematically increasing dosage, 
with the result that the blood acquires an 
excess of specific antibodies. I^’hen this anti- 
gen IS encountered later, it is so completely 
bound by the antibodies circulating in the 
blood that It cannot enter into contact with the 
tissue antibodies, which, of course, are the only 
antibodies leading to elicitation of allergic 
manifestations. Howev'er, when the admin- 
istration of antigen is interrupted, the anti- 
bodies circulating in the blood are gradually 
eliminated, while the tissue antibodies remain. 
Hence renewed contact with the antigens will, 
at a later time, again bring on an antigen- 
antibody reaction in the tissues, with its al- 
lergic consequences. 

Deallergization, as used for clinical purposes, 
is effected chiefly by oral administration of 
small amounts of the antigen in order to call 
forth microshocks so mild that clinical sj*mp- 
toms are not produced. For example, an 
individual hypersensitive to iodide will be 
given 1 mg. of iodide by mouth and then 
0.25 Gm. forty-five minutes later. The first 
minute quantity of allergen produces within 
the organism a microshock that is strong 
enough to neutralize the ai'ailable supply of 
antibodies — resulting in a so-called negative 
or anergic phase. For the duration of this 
phase, newly introduced antigen encounters 
no antibodies and thus cannot enter into an 
antigen-antibody reaction. Antibodies formed 
subsequently are immediately neutralized by 
the traces ol the antigen remaining irithin the 
organism. This results, first, in a temporary- 
state of insensitiveness, and then, following 
systematic repetition of the procedure, in a 
permanent state of insensitiveness due to the 
absence oj antibodies (for further details, 
see p. 9J). 

These two methods have one thing in 
common — administration of minute quantities 
of antigen. While deallergization exploits the 
anti-anaphylactic principle to create the 
anergic phase, with arrest of pradtichon oJ 
specific antibodies as the ultimate objective, 
h\*posensitization methods employ the device 
of quantitatively increased administration of 
antigen to achieve an increase in antibodies. 
(Table 14 outlines the relationship between 
these two methods.) 
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There is some e\idence that methods of 
iijposensitization under certain conditions 
particularly if earned out for a number of 
jears, may ultimately lead to deallei^ization 
Thus, after many years of hyposensitization 
therapy, the number of skin sensitizing anti 
bodies progressively decreases in some 
patients, to a point at which the serum is no 
longer capable of transferring sensitivity 
(Sherman, Stull, and Cooke^*®) It is hoped 
that future investigation will reveal the con 
ditions under which this stage of decreasing 
antibody titer can be more quicklj and per 
manently achie\ed 

C SPECIFIC HYPOSENSITIZATION 
(DESENSITIZATION) 

We understand the term “specific h> 
posensitization" to designate those methods of 
treatment by which systematic administration 
of increasing concentrations of antigen leads to 
anmerease m the numberof antibodies These 
antibodies, circulating in the blood, can then 
completely neutralize substantial quantities 
of antigen, so that the latter cannot react with 
the fixed antibodies — thus preventing the 
appearance of allergic manifestations 

Hyposensitization can, in principle, be car 
ned out in different way s It is preferable to 
employ, when feasible the route that will bring 
the antigen into direct contact with the organ 
primarily affected— the shock organ The 
senior author’” demonstrated experimentally 
that, in cases of hypersensitneness of the skin 
and of the mucosa to the same agent, epider 
mal administration of the antigen hyposen 
sitizes only the skin and not the mucosa while 
on the other hand epimucous administration 
affects only the mucosa and not the skm 
Failure to meet this requirement certainly 
explains why subcutaneous treatment so fre 
quently fails m intestinal allergies, why oral 
administration is ineffective in neuroderma 
titis, etc \\ e must differentiate, therefore, 
between the cutaneous intracutaneous, sub 
cutaneous, intramuscular, epidermal oral, 
rectal, nasal, and bronchial routes of admin 
istration — choosing the route according to the 
particular shock organ 
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Methods of hyposensitization consist es 
sentially m administering — by injection in 
gestion application, or spray— a dilution of the 
antigen just sufficient to elicit a minute re 
action m the shock organ and in then repeating 
the admuiistration when these manifestations 
of the antigen antibody reaction have dis 
appeared (about three to seven days) In 
this way, gradually increasing doses of antigen 
produce a marked increase in the organism’s 
antibody titer particularly with respect to 
circulating antibodies 
If, after a while, the administration of anti 
gen is interrupted, there is a gradual decrease 
of the free antibodies circulating in the blood, 
while the number of cellular antibodies re 
mams constant, as a result, definite clinical 
manifestations are elicited when contact is 
renewed between the antigen and the allergized 
organs However, if the patient — as in the 
perennial treatment of hay fever — receives 
antigen injections all through the year, and is 
thus constantly maintaining sufficient cir 
cuht)ng antibodies he can remain free of 
clinical symptoms Whether or not this ad 
vantageous situation will persist through a 
second or thud hay fever season after therapy 
IS interrupted, we have not as y et had enough 
experience to say This method is apparently 
adequate to bring about clinical msensitiveness 
to weak allergens or to allergens to which the 
indivndual is rarely exposed, but it has been 
found that this state of relative insensitiv eness 
is likely to be overcome by any massive ex 
posure to the allergen, showing that the tissue 
antibodies have not entirely disappeared 
Before discussing the various methods of 
hyposensitization it might be well to mention 
one reason for failure inherent in all the 
methods even if the causative allergen has been 
accurately identified One of the mam reasons 
why attempts at hy posensitization often fail is 
that it IS frequently impossible — either because 
of the patient’s circumstances or because of 
the nature of the allergen — to keep the patient 
from contact with the allergen during the 
course of treatment It may be said cate 
gorically that the chances of success of specific 
hyposensitization in a given case w ill depend on 
the extent to which the patient avoids exposure 
to the allergen during the course of treatment 
In some cases it is actually necessary to keep 
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the patient in an allergen-free room for a few 
days (see p. 194). 

1. IntracutaivEOus, Subcutaxeous, axd 
CuTA>.’E0us Hyposensitization 

Intracutaneous and subcutaneous methods 
of hj'posensitization are the best knoivn and 
most v.ideiy employed procedures intended to 
increase the antibod}’ content of the blood. 
Until quite recently, they were, for example, 
the only known approach in the anli-allergic 
treatment of haj fever and asthma There is 
no sharply defined distinction between these 
two approaches Some authors prefer the 
intracutaneous route, because there is some 
evidence that the mjected substance is ab- 
sorbed more readily (Feinberg and Bernstein^^) 
and because use of this route elicits more rapid 
and greater production of skin antibodies. 
However, the majority use the subcutaneous 
technic. The advantages of the latter are that 
it is less painful and that it permits the in- 
j'ection of a larger volume of the antigen e.\- 
tract. Both allow of precise dosage, m con- 
trast to the cutaneous method. 

Iniraculaneons hyposensitization is begun 
with 0.1 cc. of a concentration ten times more 
dilute than that which just elicits a positive 
intracutaneous reaction in the patient In a 
majority of cases, this dose is about 0 1 cc of 
a 1:100,000 or 1:1,000,000 dilution of the 
allergen. The course of treatment is (hen 
continued in the following manner 1/ there 
is no reaction, successive doses are increased b> 
0.1 cc. of the same dilution of the extract, at 
inter\"als of about three daj's. The amount to 
be gi%-en in one dose by the intracutaneous 
technic should not exceed 0.3 cc. Then 0.05 
cc.of the next concentration, ten times stronger, 
should be injected, followed by 0.1, 0.2, and 
0 3 cc. if the local reaction is no larger than t 
inch in diameter and if no focal or general 
reactions occur. Treatment is continued in 
this way with the ne.\t concentrations, as long 
as contra-indications do not appear. The 
ma.\imum dose reached should be continued at 
weekly inters als for several months, until all 
clinical manifestations have disappeared. If 
any injection elicits a severe local reaction or a 
focal or general reaction, the subsequent in- 
jections must be of the same or smaller quan- 
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tity, and sometimes even of a weaker dilution 
of the extract 

The adxantages and disadvantages of the 
subealaMeous method are given aboi’e The 
recommended gradation of doses for subcuta- 
neous hyposensitization w ill be found m Table 
25. 


Table 25 — ScMnU of Dosage for Subcutaneous 
Byfosensithahon 


j 

! -(mount CCc ) 

Dilution 

1 

0.1 

1:100,000 

2 

0 2 

1:100,000 

3 

! 0 4 

1.100,000 

4 

1 9 7 

1 100.000 

5 

' 0 I 

1.10,000 


; 0 2 

1-10,000 

7 

1 0 4 

1.10,000 

8 

0 7 

1 to 000 

9 

0 1 

1 I 1,000 

10 

0 2 

1 1,000 

n 

0 4 

1.1.000 

u 

0 6 

I 1,000 

13 

0 8 

1 1.1,000 

14 

01 j 

1 100 

15 

0 2 ' 

I 100 

16 

0 23 1 

1:100 

1“ 

0 3 1 

1-100 

18 1 

0 35 

1 100 

19 

0 4 

1:100 

20 

0 45 

rioo 

21 

0 3 

1 m 

22 

0 55 

1 100 

23 1 

0 6 ' 

1.100 

24 

0 65 

1:100 

25 1 

0 7 

1.100 

26 

0 75 

1:100 

27 

0 8 

1:100 

2S 

0 85 

1.100 

29 

0 9 1 

1 100 

30 

0 95 ' 

1:100 

3f 

1 0 

l ; I 0 f ) 


The dosage g;i%en in this table is for patients 
of about average hjTiersensitiveness, and may 
be increased or decreased bj the jihysician 
according to the patient's reactmty While 
a dilution of 1:100 is generally adequate for 
achieMHg successful hyposensitization, it is 
sometimes necessarj- to resort to a more highh’ 
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concentrated extract, such as 1 50 or 1 10 
If the patient exhibits a marked local or 
general reaction following any injection the 
next dose should be of the same amount or 
even less Excessive reactions should be 
carefully avoided, since they lower the thresh 
old of tolerance and therefore produce unsatis 
factory clinical results 

Since children usually tolerate extracts as 
well as adults, the 'ame dosage schedule may 
be followed for those oxer 10 years of age 
For younger children and in infants, the dose 
should be proportionally reduced 
Along with the methods of specific hyposen 
sitization by the intra and subcutaneous 
routes, we must consider several other 
methods, which, in the writers’ opinion, have 
been erroneously designated as nonspecific 
In cases m which the causal allergen cannot be 
identified — and especially when it is presumed 
to be endogenous (see p 118) — autohemother 
apy and autoserotherapy (Achard and Flan 
din,”‘ Burgess”®) as well as autogenous urine 
(Jausion^”) have long been employed The 
beneficial effects of this procedure are now 
explained bj the fact that the systematic 
administration of the minute quantities of 
antigen present in the blood or urine of these 
patients stimulates the production of speafic 
antibodies This interpretation would also 
explain why better results are achieved by 
repeated injections of small quantities of 
blood or serum (0 1 cc intracutaneously 
or intravenously, or I CC subcutaneously, two 
to three times a w eek until ten to twelve mjec 
tions have been given — Joltrain”’), than by 
less frequent injections of from 10 to 30 cc 
Finally, mention must also be made of the 
method employing autogenous urinary pro 
teoses, as suggested by Barber and Onel*" 
These proteoses, which we have discussed on 
page 123, probably contain either the primary 
or the secondary endogenous allergens TTie 
treatment is started with an injection of a 
1 1,000,000 dilution, and the course of treat 
ment is otherwise the same as m specific 
antigen injection therapy 
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The scarification or cutaneous method should 
be employed in cases of extreme hjpersensi 
tiveness, m which intracutaneous admimstra 
tion of the antigen might be dangerous because 
of too rapid absorption mxoKing possible 
shock Especially good results w ith this 
method have been reported by Vallery 
Radot Hajos, Reh and others 

The procedure is as follows The skin is 
superficially scratched, the allergen is then 
rubbed in and allowed to dry has 

shown that it is possible to achieve antibody 
formation by merely spreading typhus vaccine 
or other antigens over the scarified skin 
Since this method is in principle identical 
with that employed by Jenner for prophylaxis 
against smallpox, it is aptly called jen 
nerieatmt 

One more method of specific hjposensiti 
ration is still to be mentioned the conjugation 
or haptettiMlton method based on Land 
Steiner’s hapten theory While it has as yet 
hardly ever been employed m practice, there 
are indications that it will be used m the 
future in the treatment of those allergic 
diseases that are based on a hapten mechanism 
This applies particularly to allergic contact 
dermatitides in which the causative chemical 
agent is a partial antigen (hapten), and there 
fore cannot call forth the formation of anti 
bodies However, by combining it with a 
suitable conjugate, such as the patient’s blood 
serum or skin protein a complete antigen is 
formed that is capable of inducing specific 
antibody formation 

2 Intramuscular Hyposensitization 

For many years the intramuscular route for 
administration of antigen was neglected, but 
more recently it has been satisfactorily em 
ployed Stnckler’” and numerous others have 
admmistered rhus toxin in this manner 
And certain pollen and plant oils that evoke 
excessive reactions when administered sub 
cutaneously are often well tolerated when 
admmistered intramuscularly W hether or 
not hyposensitization can be achieved m this 
manner is still a subject of considerable con 
troversy It is generally conceded, however, 
that the principle underlying this method is 
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sound. Thus Coca has succeeded in hy- 
posensitizing a patient uith turpentine aUergj* 
(a house painter) b\' injecting turpentine 
diisoh-ed tn sterile almond oil ev'era' se\'en da> s. 

Furthermore, Bray’® has developed a “shock 
method,” in which he employs the intra- 
muscular route in order to delay the absorption 
and thus minimize the hazards. It should be 
emphasized, however, that this technic is to 
be used only on hospitalized patients. Bray 
proceeds in the following way. He prepares 
the strongest possible solution of the specific 
allergen, then adds 1:1,000 epinephrine in an 
amotmt equivalent to one-fourth of the 
volume of the solution. dose of 0015 cc 
of this mkture is injected intramuscularly in 
the buttocks; repeat doses at mter\-als of three 
to four daj-s are increased by the same amount 
(0.015 cc.) each time, imtil finally a dose of 
0,15 cc. is reached, at which point the patient 
receives only one injection per week. In all, 
some twelve to fifteen injections are ad- 
ministered. The rate of increase in dosage, as 
well as the volume of the manmum dose, 
depends on the tolerance of the patient. In 
connection with the first few injections — or 
whene%'er the patient has untoward s>iiJp- 
toms — an additional dose of 0.3 cc. of l.T,000 
epinephrine is administered. The patient 
must remain under the pbj’sician’s observation, 
for general or local manifestations are not 
unlike]}' to appear. 

3. EpiDERiLU. Hyposexsituatiox 

It was J. Jadassohn”* who discovered that it 
was possible to achie^•e first a local and 
finally a general epidermal hj'posensitizalion 
by means of repeated epidermal applications 
m slowly increasing concentrations. Gou- 
gerot et al. successfully employed the ep- 
idermal route to desensitize patients with 
dennatitides due to rose %\ood, paraphenyl- 
enediamine, and bichloride of mercury. 
Stuempke reported similar achio'ements in 
dennatitides due to formalin, scarlet red, and 
tincture of arnica, and Schmidt in relation to 
mercuiy and tar dermatitides. Urbari*** 
was able to cure a weeping dermatitis due to 
hj-persensiiiveness to proteins from horses by 
sj'Stematic application of horse serum, sweat. 


: Dm. WchaKhr. J: 16SO,i:jl. 


hairs, and dander, and also succeeded in 
completely desensitizing a patient with hy- 
persensiti\eness to arsenic with this method. 
Jansion, Lenegre, and VendeF’® claimed to 
ha\e desensitized cases of contact dermatitis 
due to hair dye, soap, mustard, rubber gloves, 
emetine, and \anilla. And Riehl, Jr..®® was 
able to desensitize a patient with h\'per- 
sensiti\ene5s to arsphenamme, so that after a 
while antisjphilitic treatment could be re- 
sumed with impunity The allergen appli- 
cation method also achieves hj'posensitization 
m experimental animals (mice allergized to 
nickel, Milbradt’’’, gumea pigs allergized to 
ragweed, Ginsberg, Stewart, and Becker’^*, 
antmala allergized to poison 1 %-}', Keene}'”®). 

This method seems to ha^e some signif- 
icance in the prophylaxis of dennatitides due 
to flowers, grasses, weeds, and woods. The 
senior author'*^ reported successful hjpo 
sensitization in a case of h}'persensitiveness to 
sage. Kadisch in a case of dermatitis due to 
tulips; Blumenthal and Jaffe in a case of allerg}' 
tool! of lavender; Maisel, and also Shelmire,®*® 
in dermatitis due to Rhus toxicodendron; 
Touraine and Gole, in dermatitis due to a 
number of woods. The method of epidermal 
h}'posensiiizatioii has been tried not only for 
sensitiveness of the skin, but abo for that of 
the entire organism. .Animal experiments 
have shown that this is actually possible. 
Thus, Ishigami, by means of systematic 
application of egg protein to the skin of 
rabbits, succeeded in increasing the precipitin 
titer to the same degree as is attained with 
intracutaneous injections of the antigen. 
Hojo demonstrated that immunization could 
be achieved fay inunction of an ointment con- 
taining typhoid bacilli that had been killed by 
heat. (For further references, see p. 690.) 

The epidermal method has various advan- 
tages owr the cutaneous. It is easier to 
apply, it is painless, considerably less dan- 
gerous for allergic indi\'iduals because focal 
reactions when they occur are milder, and a 
larger surface area is ai'ailable for reaction. 
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It simultaneously evokes heterospecific and 
nonspecific immunizing capacities m the sltm^ 
and, finallj, it admits of hyposensitization 
treatment with substances that cannot be 
administered b> injection (physical sub 
stances — e g , light, cold, heat pressure — and 
certain chemical substances either because 
they are insoluble, or because of damage to 
the tissue e\en when weak concentrations are 
injected) A ^\aI 2 er,”‘ in some highl> in 
terestmg experiments, has demonstrated how 
rapidl} percutaneous absorption of antigens 
takes place A site on the skin of the arm is 
passively sensitized with a serum containing 
antibodies to a specific antigen (eg, cotton 
seed) About tw enty four to forty eight hours 
later, the antigen, incorporated m a petrola 
turn base, is rubbed into the skin of the 
opposite arm Entrance of the antigen into 
the circulation is indicated by the appearance 
of a wheal at the passively sensitized site 
The absorption tune of cottonseed antigen 
varies from twelve to twenty minutes 

In certain respects, however, the epidermal 
technic presents definite disadvantages it 
does not permit of the precise, accurate dosage 
that IS possible with the intradermal method, 
and, aboYe all, weeks and sometimes months 
of treatment are required before hyposen 
sitization IS attained 

It would seem that this method is promising 
particularly in allergic contact dermatitides, 
for the immunologic reason that the epithe 
hum is the primary site of the hypersen 
sitiveness Furthermore, the senior author 
has achieved good results m a case of neu 
rodermatitis (see above) In this condition 
the shock tissues are the vessels of the cutis 
It can be assumed that the specific protein 
applied to the epidermis is diffused to the 
ailergjzed structures This is noteworthy 
because of the fact that in such highly sensitive 
cases an attempt to hyposensitize by the 
cutaneous route, using the scarification 
method, may have the gravest consequences 

While the discussion above refers to the 
method of repeated epidermal application of 
the allergen as a form of hyposensitization, the 
writers feel that it may more properly be 
classified as deallergization However, smce 
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the necessary immunologic studies have not 
been carried out to demonstrate whether the 
titer of the tissue antibodies is increased or 
decreased as a result of this procedure judg 
ment must be suspended for the time being 

Technic of Epioermal HvposENSITI2A•^o^ At 
tempts at epidermal hjposensitization should be de 
fened until the acute cutaneous manifestations have 
subsided under appropriate dermatologic therapj 
Then the su^ected allergen must be identified with the 
patch test method though with use of a concentration 
ten to one hundred times more dilute than the concen 
tration given in the table in the Appendix The reason 
for this IS that jf too strong a cutaaeous reaction is 
produced there is likely to be a flare of the dermatitis, 
which IS undesirable Having determined the concen 
tration of the allergen that is just capable of evoking a 
sLghl but definite reaction in twenty four or forty eight 
hours the initial strength for the purpose of hyposensi 
tization should be ten tiroes less A patch of linen or 
cotton 1 inch square soaked m this solution is applied 
to normal skin sites covered with waxed paper or 
celbpbane fixed in place with a gauze bandage and 
left for twenty four hours Provided there is no reac 
tion or only a very sLgbt one, the subsequent patches 
are doubled in size each time until a rather large area of 
the body » covered This is done in order to stimulate 
as much skin as poss ble to antibody production Then 
the concentration is doubled but the size of the patch 
IS restored to 1 square inch If no undue reaction 
occurs the same procedure is followed with pro 
gressively stronger solutions until a concentration is 
reached equal to that to which the patient is exposed 
As totbe frequency of application the best guide is the 
disappearance of the previous reaction (disregarding 
pigmentation which often persists quite a while) 

Aside from this method, epidermal hy 
pcisensitization can also be accomplished b^ 
other procedures Thus Kadisch employed 
inunction with antigen containing salves, e g , 
tulip salve in a concentration of 1 100,000 
Antigen baths were used by MaiseF** to 
a bath of 45 liters (10 gallons), 1 drop of rhus 
extract was added by the end of the fourth 
week, a dose of 450 drops was gradually 
reached Kesten and LaszIo’“ achieved de 
sensitization of a case of dermatitis due to 
phenyl mercuric iodide by the local application 
of a dilute solution (1 100 000) for one minute 
daily, gradually increasing the time to ten 
mmutes I>ater the concentration was m 
creased to 1 5,000 for five minutes Schreus 
employed the following procedure in bakers 
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with dermatitis of the hands due to hyper- 
sensitiveness to ammonium persulfate. The 
patients knead a dough of kaolin to which a 
ver\' dilute aqueous solution of ammoniuin 
persulfate is added in sIo\\I\ increasing con- 
centration. Beginning with a 1:100,000 
solution, the concentration is increased ever>' 
day or ever)- other daj- until a strength of 
1:5,000 is attained. The efficacy of this 
method has been confirmed bj' Puerckhauer. 

Finally, special mention must he made of the 
electro-osmotic treatment, as mtroduced by 
Abramson’” and applied clmically by Dut- 
ton.’'’^ Satisfacton,' results may be expected 
of this method, if the assertion is corroborated 
that substances administered elecirophoret- 
ically form skin deposits that persist for as 
long as sei'en daj'S. 

It is possible to achieve hj-posensitizaiion 
by the epimucous route as %\eU as by the 
epidermal. A case of the senior author’s 
will sers-e as an e.rample; m a patient with 
swelling and redness of the mucosa of the 
gums due to aUergj' to sage tea. the mucosal 
reactivity was specfficallj overcome by 
gradually increasing the concentration of the 
sage tea. 

In epidermal hi'posensitization. by i\hat- 
ever tedinic, it must be constantly borne in 
mind that a sudden skin imtation raaj- fallow 
e\-en the slightest increase of concentration, 
even if the precautionary measures mentioned 
are most rigidly adhered to When this 
happens, treatment should be immediate!}- 
interrupted lor a lew weeks and subsequently 
resumed with cautiously increased dosage 
Xevertheles«, it will often be found in such 
cases that the procedure cannot be carried to a 
concentration necessary for adequate im- 
munologic protection The same holds true, 
however, of the intracutaneous and all the 
other methods of hj-posensitization "SeveT- 
Iheless, since some good results have been 
reported, epidermal hjposensitization should 
be attempted in appropriate cases. 

4. Or.\L HYPOSENSmZATION 

This therapeutic method is based on prin- 
ciples almost as old as the histora- of medicine 
itself. According to Pliny, King Mithndates 
acquired immunity to certain poisons — par- 
ticularly poisonous toadstools — by taking a-era* 


small doses of these poisons to begin with and 
then brger quantities. Pltnyalso tells us that 
snake charmers protected themselaes against 
the otherwise lethal effect of snake bite by 
drinking water m which the snakes had been 
In-ing and in which there were traces of snake 
a’enom. To this day the French use the term 
mithndatism to designate ingestion first of 
infinitesimal and then of slowly increasing 
doses of a poison or other substance. This 
procedure — -as well as the experiments to be 
discussed immediately below — represents im- 
munization against toxins rather than hy- 
posensitization properly speaking. Xeverthe- 
less, the experiments merit brief mention 
here, since the} served as the basis of the 
methods of oral hv-posensitization. 

In IS9I. Paul Ehrlich achiexed the first 
systematic experimental immunization by- 
mouth when he succeeded in immunizing w hite 
mice to ricin by feeding them this poison. 
Wright, in 1904, using a heat-killed suspension 
of Bacillus typhosus, successfully protected 
7 indrvnduals by mouth. In 1908, K. Wolf 
reported positi\e immunization experiments 
in mice by feeding them paratyphoid and dys- 
entery bacilli and other organisms. Cal- 
mette achiexed effeciixe immunity to tuber- 
culosis m young calxes by administering 
attenuated lix-mg tubercle bacilli by the oral 
route This method did not become widely’ 
accepted and adopted, howex-er, until Bes- 
redka had reported his e.xtensix-e and successful 
espenmentai studies He shoixed that the 
administration ol bile counteracts the an- 
tibacterial action of the gastric juices and also 
makes the intestines capable of absorbing 
bacterial antigens, since it frees the intestinal 
mucosa of mucus and secretions. On the basis 
of these ingenious experiment'^ enteroxac- 
cination against typhoid, paratyphoid, cholera, 
dysentery, tuberculosis, pneumonia, common 
cold, scarlet fex er, plague, brucellosis, etc , 
was dexeloped (Vaillant, Kolmer and Rule, 
Clux-er, Hoffstadt, and Tompson; Abe, Box-d, 
Dick and Dick, and others). While the fact 
of oral hyposensitization is widely accepted, 
the explanation adx-anced by Besredka,”* that 
oral prophylaxis depends on the dexelopment 
of local immunity of the intestinal wall xvithout 
the intervention of an antigen-antibody 
mechanism, has been rej’ected by most authors. 
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Grumbach for one reports se\er' focal re 
actions in arthritides, as w ell as the flare up of 
intracutaneous sites of bacterial tests after 
administration of vaccines by mouth — man 
ifestations that are the prototj’pes of antigen 
antibodj reactions Pijper and Dau, Stuart 
and Is-riWian, and Dennis et al demon 
strated that introduction of living or killed 
bacteria into the gastro intestinal tract results 
in the formation of agglutinins and other 
antibodies On the other hand, oral im 
mumzation w ith heat killed baci’h seems to 
render the intestinal tract refractory to 
homologous infections before an effective 
humoral immunity is produced (Torikata and 
Imaizumi) 

Grumbach and Haemmerli reported sue 
cessful permanent immunization by peroral 
autovaccine therapj They began with a 
dose of 1 cc (containing about 100,000,000 
organisms) diluted in an alkaline spring 
vv ater, this quantity w as given every other day 
for a total of about ten times Then the dose 
was successively increased to 2, 3, 5, 10, and 
flnall) 20 cc 

Schofield in 1908, was the first to report 
treatment of severe allergy to egg by oral 
administration of minute quantities of egg m 
pills These findings were confirmed by 
Schloss and others But this method received 
wider recognition onl> after the s>stematic 
experimental work of K.esten, Waters, and 
Hopkins They began with 0 08 mg of egg 
protein 0 8 mg of milk protein, and 1 mg of 
the other food proteins, and increased the dose 
every fourth day The dose was decreased if 
signs of intolerance became evident It is 
advisable to have the patient swallow even 
these small doses of proteins in capsules, since 
direct contact of the allergen with the mucous 
membranes of the mouth and throat may bnng 
on severe local swelling The course of 
treatment lasts man> months Vaughan, 
Coke, and Funk, as well as the present writers, 
have found that good results can unquestion 
ably be obtained by this method, however, as 
mentioned, the procedure is tedious 

Cnep’“ reported the interesting observation 
that patients who are allergic to intramuscular 
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administration of liver extract can be rendered 
insensitive by taking liver by mouth for a 
penod of time Furthermore, there are a few 
reports to the effect that individuals hyper 
sensitive to drugs can be hyposensitized by 
the oral route Thus \\idal and Vallery 
Radot succeeded in curing an allergy to 
antipyrme by administering minute and very 
gradually increasing doses of the drug The 
senior author successfully treated a case of 
hvpersensitiveness to quinine in a similar 
manner Tate and Klorfajn^*® reported suc- 
cess m the oral hyposensitization of 30 cases of 
sulfonamide dermatitis 

Treatment by mouth gained further rec 
ogmtion when good results were reported by 
the peroral administration of pollens, as well 
as of grass seed protein, in hay fever (Foi 
further details, see section on hay fever ) 
For some years attempts have been made to 
effect peroral hyposensitization m poison ivy, 
weed, and grass dermatitides On the basis 
of the observation that farmers and gardeners 
hypersensitive to rhus are protected when they 
chew rhus leaves in the spring, Dunkan first 
systematically employed this method and 
achieved good results Schamberg, and later 
Slrickfer, then recommended administration of 
a fluid extract of Rhus toxicodendron in in 
creasing drop dosage Spain and Cooke sug 
gested a modification of this treatment- 
enteric coated rhus tablets — to minimize the 
danger of irritation of the oral and gastric 
mucous membranes The writers have ob 
tamed satisfactory results with enteric coated 
rhus seed extract Dieffenbach describes sue 
cessful hyposensitization by drinking of milk 
from cows fed with grass and rhus 
Especially extensive and valuable work in 
this field has been done by Shelmire He 
employs ivy oleoresm (1 per cent in a vege- 
table cooking oil) placed in an ordinary gelatin 
capsule The patient begins with 1 drop of 
this dilution as the initial dose, and increases 
the dose by 1 drop every two or three days until 
a maximum dose of 10 drops daily is reached 
This daily dosage is continued until the con 
tent of a 1 ounce bottle is exhausted Un 
less the patient is found to be abnormally 
sensitive, the concentration is then increased 
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to 2 per cent. The initial dose of this con* 
centration is 5 drops, gradually to be increased 
to 3 ma-cimum of 10 drops. Should intoler- 
ance to the oleoresins develop, as exndenced bj 
1 flare-up of healed patch test sites or a toxic 
vascular U-pe of rash, treatment should be 
interrupted and then resumed v,ith a lower 
concentration. Shelmire’s findings were cor- 
roborated by Goldman,'^^ who observed a 
definite diminution or complete disappearance 
of the patch test reactions in successfully 
treated cases. 

Stratton^®^ succeeded in hj-posensitizing 
guinea pigs by oral administration of whole 
extracts of poison ivy, as shown by reversal of 
the previously positive skin test for at least 
six months. 

Shelmire also treated dermatitides in which 
the cause was established as hv'persensitiveness 
to the pollens of ragweed, cocklebur, and marsh 
elder, as well as to gaillardia leaves, by oral 
administration of the specific oleoresins 
Trunnell”'* and Sheldon and BlumenthaP* 
reported good results with this method. 
Finally, house dust allergv* can be controlled 
bj- the peroral route {Barksdale,’” Black- 
mar,”- Urbach). The method is described on 
page 23S. 

In connection with oral h\-posensiiization. 
the rectal method may be briefly mentioned 
Besredka has shown in the experimental animal 
that this route can be successfully employed 
In practice, however, it seldom comes into 
consideration. In this regard it is interesting 
to note that V. C. Vaughan was able to relieve 
a patient with gastro-lntestinal allergv' due 
to chicken by means of daily rectal instillations 
of chicken broth following cleansing enemas. 

5. X.\S.AL HYPOSZ-VSITIZ.ATJOX 

In accordance with the principle that the 
allergen should be brought into direct contact 
with the shock organ in order to bring about 
the greatest possible formation of antibodies, 
efforts have been directed in recent years to- 
ward local mucosal hv'posensitization. 
Peiragnani’” accomplished this in esperi* 
mentally allergized animals by nasal instilla- 
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tion of minute amounts of serum at fourteen- 
day intervals. Mackenzie’®’ had previously 
attempted desensitization in hay fever by 
use of nasal sprav of a dilute solution of pollen, 
and, indeed, was able to lower the degree of 
the hv'persensitiveness to a certain extent. 
In a case of "baker's coiyza" Urbach and 
Wiethe,’®* by means of systematic insufflation 
of flour into one nostril, succeeded in hv-po- 
sensitizing this one side for several weeks 
(local hv-posensitization). Since the results 
obtamed by the epimucous method were 
ephemeral, these authors recommended intra- 
mucous hyposensitization of the nasal mucosa. 
The procedure is as follows: if the patient 
gives a positive cutaneous reaction, treatment 
IS begun with an mjection into the mucosa 
of the nasal septum of 0.02 cc. of a concentra- 
tion that has been found to evoke no reaction 
on intraderma) testing; 2 drops of epinephrine 
are added to each cubic centimeter of the 
solution to prevent the allergen from entering 
the blood stream too rapidly. With this 
method we succeeded in desensitiaing a number 
of specific nasal allergies Hallermann,’” 
who tested our method, also reported satis- 
factor>' results. It must be borne in mind, 
however, that this tv-pe of treatment is by 
no means free of danger and is therefore to be 
employed only in a well-equipped allergic 
institution. 

On the basis of the favorable results ob- 
tained by .\chard and Flandin with daily 
intraculaneous injections of blood serum, 
Jacquelin’®* attempted intramucous h>'posensi- 
tization with autogenous serum, especially 
in cases of rhinopathy and asthma in which 
the allergen could not be identified. 

Techmc. I'nder aseptic precautions, 10 cc. of 
blood IS withdrawn from the patient’s \-em (the fresher 
the seniin. the better the effect; serum taken at the v erv- 
begumingof an attack is parUcu3arl> effecti%-e) After 
coagulatton. the blood clot is remov ed with a platinum 
loop and the serum is mjccted b> rneans of a special 
svnnge into the mucous membrane abov'e the lower 
turbinate or into the mucosa of the nasal septum The 
injection into the mucous membrane must be made m 
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such a way that an edematous intramucous elevation 
results To avoid the fairly severe pain caused by the 
injection, local anesthesia may be produced by applying 
a 4 per cent solution of novocain In all twenty injec 
tions of blood serum, each of 0 3 to 0 5 cc are made on 
consecutive days In the majority of cases a temjioiary 
exacerbation of the condition is observed following the 
fourth or fifth injection, after the tenth to twelfth m 
jection however marked improvement occurs either 
gradually or suddenly 


N'evertheless, this approach certainly merits 
attention and further study 
Silberschmidt, and Matsumoto and Saito 
showed in a senes of experiments that the 
inhalation procedure will immunize animals 
to diphtheria and tetanus 

7 Dangers Inherent IN Hytosensitizviion 
Methods 


H Gold.asvvellasFraseretal .hasrecently 
employed the nasal route for immunization 
to diphtheria These authors repeatedly ap 
plied a concentrated diphthena toxoid to the 
nasal mucous membrane 

6 Bronchial Hneosensitization 
Alexander, Becke, and Holmes’* demon 
strated that guinea pigs that had been 
allergized by way of the bronchi could sub 
sequently be hjposensitized by repeated 
inhalation of the antigen These experiments 
were confirmed by Kalids and Pagel” It is 
also possible to employ bronchial hypo 
sensitization in man, as shown by Hofbauer ” 
He succeeded in hyposensitizing patients who 
reacted with asthma to a certain dust forming 
type of stone (flysch), by means of spray 
inhalation of water into which flysch dust 
had been shaken Brown, Irons, and Rosen 
thal’** observed that repeated inhalation of 
the fumes from boiling suspensions of dead 
tubercle bacilli by laboratory workers resulted 
in a marked decrease in cutaneous sensitivity 
to tuberculin In two cases with recurrent 
tuberculous intis, freedom from symptoms 
followed repeated exposure Animal ex 
penments showed that sensitized guinea pigs 
could be similarly desensitized This method 
of treating asthma has not been frequently 
employed, it seems promising enough, but 
presents considerable difficulties m practice 
Animal experiments have convinced us tlat 
we are not as yet capable of finding a concen- 
tration that has a hyposensitizing action and 
that may not at the same time elicit asthma 
As a rule, weak concentrations even when 
employed over a period of time, ha\e no 
appreciable eSect, while somewhat stronger 
concentrations evoke an asthmatic response 


Not infrequently anaphylactic mamfesta 
tions are elicited by intra and subcutaneous 
administration of allergens, and also, although 
less frequently, by intramuscular or peroral 
administration The anaphylactic response 
may take one of three forms In the first, 
a huge local reaction appears at the injection 
site, with redness and swelling, associated 
with unbearable itching These manifesta- 
tions then spread over the whole arm and sub- 
sequently over the entire bodv During this 
stage coryza and asthma appear, even if the 
latter condition has never previously been 
present In the second form, local manifesta- 
tions at the site of injection are entirely absent, 
but more or less generalized mucosal and 
cutaneous reactions appear They include 
lacnmination, severe sneezing, rhmorrhea, 
swelling of the eyelids, ed^ma of the face, and, 
not infrequently widespread urticaria, along 
with general malaise In the third form, there 
are no cutaneous or mucosal symptoms, at 
least not m the beginning, but a clinical picture 
dominated by collapse and severe diarrhea 
In some cases the patients complain of severe 
pain in the abdomen (abdominal crises) and 
of vertigo Occasionally dysmenorrhea ap 
pears The uterus may, indeed, undergo 
violent contractions, resulting m abortion 
in pregnant women (Hansen,”’ Francis’”) 
(For tins reason, hyposensitization in preg 
nancy should be carried out with caution ) 
The element of danger inherent in the intia 
cutaneous and subcutaneous hyposensitization 
methods — and to a lesser degree m the oral, 
nasal, and bronchial procedures — is empha 
sized by the reports of deaths of patients 
under treatment even at the hands of highly 
expenenced and careful specialists (For ref 
erences, see discussion of dangers inherent in 
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allergic tests, p. 195.) Cooke^”' states that 
the rate of untoward incidents of all sorts 
in specific hj-posensitization, including tests, 
is 10.6 per cent. 

The dangers of hj-posensitization can be 
considerably decreased by careful adherence 
to the measures described on page 197 for 
the prevention of anaphylactic manifestations 
in allergic tests. Furthermore, it is adAisable 
to accompany administration of the allei^en 
uith from 0.2 to 0.4 cc. (3 to 6 minims) of a 
1:1,000 solution of epinephrine in all cases 
in which either the historj', or anaphylactic 
s\-mptoms previously obser\ed by the phy- 
sician, indicate the possibilityof special danger 
This can be done by drawing up the desired 
amount of epinephrine hydrochloride into the 
syringe containing the e.ctract. A substantial 
increase in the volume of liquid m which the 
allergen is dissolved abo tends to delay absorp- 
tion and to diminish constitutional reactions. 
As a further precaution, a blood pressure cuff 
may be placed high on the arm without 
pressure. The injection is made subcuta- 
neously below the cuff. Should a reaction 
occur, the cuff is inflated to a level between 
sj’StoUc and diastolic pressures, and epmeph- 
rine is injected into the other arm. The 
cuff pressure may be gradually reduced after 
the reaction has subsided 

D. HETEROSPECIFIC H\TO- 
SEXSmZATIOX 

By heterospecific hyposensitization is meant 
the use of hetero-antigens in order to call 
forth the production of specific antibodies 
(for further explanation, see p. 92). It is 
this fact of the increase of specific antibodies 
that distinguishes this approach from that of 
nonspecific hN-posensitization. The former 
refers to the administration of sj-steniatically 
increased small doses of hetero-antigens — as, 
forexample, peptone, tuberculin, stock x'accine, 
etc. — this bringing about a great increase in 
the number of specific antibodies in the blood. 

It should be pointed out, however, that the 
concept of heterospecific hj-posensilization 
as the mechanism underlying the use of 
tuberculin, peptone, and other substances, 
is not shared by all workers in this field. The 
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majority speak of “nonspecific” desensitiza- 
tion, by which they mean to designate the 
reduction of exaggerated reactivity by meas- 
ures other than immunobiologic. The Ger- 
man immunologists employ the term Vmslim- 
mung (changed reactive capacity or “retunmg” 
of local rells — F. P. Gay) According to 
Weichardt, the effectiveness of “nonspecific 
therap 3 '” with phj'sical or chemical agents 
is to be explained b\ the formation of inter- 
mediary split products that stimulate the 
entire bodj’ to increased immunologic activitj-. 
If the organism is allergic, this results ui the 
production of specific antibodies — i e. specific 
immunization is brought about nonspecificalK-. 
This concept is not so far removed from our 
own 

In this connection the studies of MaunseIP“ 
on the local hyposensitization of the skin of 
muUisensitive patients are worthy of mention 
She found that one allergen can hj-posensitize 
the skin so that it will no longer react to the 
others, and termed this “cross desensitiza- 
tion.” Depending on the relativ'e cutaneous 
activity of the allergens, the cross desensitiza- 
tion may be either reciprocal or umlateral, 
but in either case is independent of the biologic 
group of the allergens, and is the result of 
an anti-allergic mechanism and not merely 
of a genera! refractoriness of the tissues On 
this basis, Maunsell holds that a patient with 
multiple sensitiveness does not require a 
mLxed extract, but treatment with a single 
allergen carried as far as possible, v\ith the 
strongest attainable concentration This con- 
clusion requires confirmation. 

Peptone m the treatment of asthma was 
first emplov-ed by Auld He administered 
It intramuscularly and even intravenouslv-. 
The subcutaneous route is now employed 
exclusiveh . 

Tecidcic The treatment la begun with a pre- 
luntnarv inlracutaneous injection of 0 05 cc of a 5 per 
cent solution If there to no response, or if the reaction 
IS onlv slightK positive (diameter less than 5 mm or 

inch). It IS apparent that no increav: in anlibodj pro- 
finction can be expected In the great majcnly of 
cases, however, the skin reaction is so strong (urticarial 
wheal about 2 5 cm or 1 inch in diameter, with pseudo- 
podia) that treatment must be iniUated «nth a 1 per 
cent — andm «ome rare cases even with a 0 1 per cent — 
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solution These injections should be given subcu 
taneously in order to avoid allergization of the «km as a 
result of repeated intracutaneous injections In ac 
cordance with the pnnciples outlined on page 203, the 
doses are gradually increased from 0 Oa to ! 0 cc , and 
the concentration from 1 to 5 per cent At first the 
injections are given three times a week, then twice a 
week, and finally once a week comprising a total of 
fifteen or twentj injections When indicated the 
course of treatment maj be repeated after a rest period 
of two to three months, beginning again with rather 
small doses We must eraphaticallj warn against in 
travenous administration of peptone 

Peptone therapy is \aluable in cases of 
asthma, rhmopathy, persistent urticana, and 
angioneurotic edema in which the causati\e 
allergen cannot be identified 

Vallery Radot and Blamoutier observed 
that somewhere between the eighth and 
tv\elfth injections in this course of treatment 
some patients had severe reactions These 
took the form of a large edematous plaque 
with an erythematous periphery, or, in 
occasional instances, of a pseudophlegmonous 
reaction and even of an aseptic abscess These 
manifestations are to be considered as the 
result of cutaneous allergization (Arthus 
phenomenon) Despite rather extensi\e use 
of this method, the senior author has seen 
such a severe reaction only twice 

Tuberculin treatment, as introduced by 
van Leeuw'en, constitutes another method of 
heterospecific hyposensitization But it 
should be used only in cases that ate hyper- 
sensitive to tuberculin, without any other 
evidence of tuberculosis 

Technic In order to obtain satisfactory results 
the patient must have a strong local reaction to 0 1 cc 
of a 1 100,000 dilution intracutaneously The course 
of tuberculin treatment is then begun with 01 cc 
of a 1 10000 000 dilution subcutaneously, or of a 
1 1,000 000 dilution m the case of relatively less hyper 
sensitive individuals At first, injections are given 
twice, then once a week later every second and 
finally every fourth week, and are continued for many 
months. 

Employing this method, the authors frequently 
achieved good results in cases of pathergic 
asthma and rhmopathy 

The same principle (i e , stimulation of the 
organism to increased production of specific 
antibodies) might well explain the good results 
obtained with injections of foreign protein 
such as milk (aolan) or stock vaccines More 


over, treatment with sulfur,* especially col- 
loidal sulfur, should also be mentioned here 
It seems most likely that these methods act 
by reason of the local breakdown of the bodi 
protein resulting from the inflammation pro 
duced by the injected substances These 
altered proteinsconstitutehetero antigens cnat 
stimulate production of specific antibodies 
In addition, all forms of fever therapy (e g , 
with typhoid vaccine), the effects of inter- 
current infections (e g , erysipelas), exposure 
to sunlight, and strong roentgen irradiation, 
may also be included here 

E SPECIFIC DEALLERGIZATION 

The term deallergization designates all 
therapeutic measures by means of which the 
antibodies actively produced by the oigamsm 
are either neutiabzed by the adequate intro 
duction of antigens or are m some other way 
rendered incapable of reacting The result 
IS, first, the consumption of the supply of 
specific tissue antibodies, and, second, the 
eventual cessation of their production In 
consequence, the high titer of specific anti- 
bodies, both cellular and humoral, no longer 
exists, this leading ultimately to a normergic 
state of sensitiveness (for further details, see 
P 92) 

It IS interesting to note that deallergization 
therapy not infrequently results in a reduction 
of the hypersensitiveness to other allergens 
and also definitely increases the general 
resistance of the organism Thus, if, in a 
given case, egg is the principal allergen, and 
flour and spinach are w eaker allergens, skepto- 
phylactic treatment of the egg hypersensitive- 
ness will frequently dimmish the allergy to 
the oYhei two itjods a gewetal 

mcrease in resistance is often observed — man- 
ifested, for example, by a decreased suscepti- 
bility to upper respiratory infections 

The methods of specific deallergization can 
be subdivided as follows spontaneous de 
allergization, specific shock therapy, and 
specific skeptophylactic methods 

1 Spontaneous Deallergization 
In cases in which the hypersensitiveness 
has exists for only a short time, mere avoid 

•Malivs ba« demonstrated that injections of sulfur in oily 
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ance of the allergen may suffice to bring on 
complete deallergization. This almost alnn\'5 
takes place following passive allergization of 
human beings and animals, as by the trans- 
fusion of antibody-containing blood, or localI\ , 
as in the Prausnitz-Kuestner test, for instance 
In all such cases the deallergization results 
from the disappearance or destruction of the 
passu ely introduced antibodies. -A. further 
example is the deallergization of patients with 
mild food allergj* by means of daily ingestion 
of small quantities of the given food. This 
is often seen in children hj'persensitive to 
milk, eggs, and other foods. Equally good 
results can he obtained in mild contact der- 
matitis of allergic origin by permitting the 
patient to continue the work in which he is 
exposed to the known causative allergen. 

2. Spectfic Shock Therap\ 

The rationale of specific shock therapy is 
discussed on page 93. One technic is to 
oxerload the organism with a massi\*e dose of 
the antigen, thereby producing an anaphylactic 
shock. While this procedure usually results 
in permanent deallergization, it must be 
strictly abided because of the extreme danger 
involved. In cases of extraordinarx- hx-pier- 
sensitix'eness, howex*er, it sometimes uninten- 
tionally occurs that a reasonable dose of the 
antigen produces a sex ere constitutional re- 
action which will frequently be followed by a 
state of complete insensitix-eness often lasting 
for months. 

Even oral administiation of shock doses of 
the antigen may be followed by temporary- 
deallergization. Thus, Shelnure’’' employed 
a single oral dose of from 5 to 30 drops of a 
1:25 dilution of poison i\y oleoresin in com 
oil, in gelatin capsules. He found that rather 
sex'ere signs of intolerance were evoked in 
patients with prexious histories of ixy derma- 
titis and with positix'e reactions to patch 
tests with uy oleoresin. \Mien the same dose 
was gix'en one week after the sx-mptoms had 
disappeared, there was no reaction, and the 
patch tests showed a marked decrease in 
cutaneous sensitMty. Howex’er, lasting in- 
sensilh'eness to contact with poison ixy did 
not follow these peroral shock doses. 

3. Specific SKEPTOPini-xcnc Methods 

Since spontaneous deallergization cannot 


be relied upon and specific shock therapy is 
considered dangerous, the methods referred 
to here as “•si>ecific skeptophylaxis” are 
recommended as the treatment of choice. 
Thex* are based on the animal experiments of 
Besredka Administration of a small 
quantitx of the antigen will protect the 
animal against anaphylactic death from a 
lethal shock dose of antigen, proxided that, 
for the route employed, the proper time 
relationship and dosage are maintained. Ac- 
cording to Besredka’s fundamental studies, 
all routes of administration (intravenous, 
intraperitoneal, subcutaneous, intraspinal, in- 
tracerebral, oral, rectal) are feasible in ex- 
perimental animals. In human beings, how- 
ex-er, only oral and subcutaneous skepto- 
phylaxis are recommended as safe and effectix e. 

In the following pages the more important 
methods based on skeptophylactic principles 
are discussed The majority of students in 
this field classify them under the heading of 
hxposensitization. The experimental and 
theoretic reasons that mduce the authors to 
include them under deallergization will be 
found on page 92. 

Besredka called this tx-pe of protection 
antt-anap/iylaxis to designate the state of 
insensitixeness achiex’ed in the specific manner 
described. The term skeptop/iyhxis (from 
the Greek CK-rrm, “stroke of lightning,” 
and viXa$M, “protection”*) was gix-en to this 
method by Lambert and his associates and 
has been more or less generally accepted. 

Skeptophylact'ic treatment results in a 
prompt temporarx- protection against ana- 
phylactic shock or other allergic manifesta- 
tions. and further, if the treatment is con- 
tinued, in the permanent disappearance of 
the allergic state as a result of the loss of 
cellular antibodies. 

This concept of the mechanism of skepto- 
phylaxis is not shared by Besredka, the 
brilliant discox-erer of the method. He is of 
the opinion that the process inx'oh-ed is not 
one of immunitx, but only of detoxification. 
Howexer. the results of Weil and Coca's 
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experiments (p 94) and of the senior author’s 
lung perfusion tests in skeptophylactically 
protected animals demonstrating the loss of 
specific cellular antibodies (i e , deallergiza 
tion), proxe that a true antigen antibody 
mechanism is implicated 

a) PAREMEHAL ROUTES 

Skeptophyiactic methods utilixing the sub 
cutaneous route ha\e long been employed in 
treatment of h> persensitiveness to serum 
For example, first a minute quantity (0 1 cc 
of a 1 10 dilution) is injected intracutaneously, 
fifteen minutes later, 0 1 cc of undiluted serum 
IS given subcutaneously (if no untoward re 
actions occur) , then, at intervals often minutes, 
successive subcutaneous injections are ad- 
ministered m steadily increasing doses — 0 5 cc , 
1 cc , 2 cc , 5 cc , 10 cc — until finallj the 
necessary amount of serum has been injected 
subcutaneously 

Intravenous skeptophyiactic methods, on 
the other hand, have not, as yet, received any 
practical acceptance, despite the numerous 
modifications that have been suggested This 
IS because of the possible danger of se\ere or 
fatal constitutional reactions following in- 
jection of even a moderate dose The method 
has as its aim the gradual neutralization of 
the antibodies by administration of the 
antigen in subthreshold doses, insufBaent to 
elicit a shock This is done by injecting sue 
cessive dosesof slowly increasing concentrations 
at intervals of only several hours Attempts 
have been made to minimize the danger by 
employing very high dilutions of the antigen 
and by giving the injections at a very slow 
rate Sicard, Paraf, and Forestier inject a 
small quantity into an arm vein below a 
tourniquet, thus preventing the antigen from 
entering the circulation too rapidly, after five 
minutes the tourniquet is gradually loosened, 
with the result that the injected substance 
now enters the general circulation slowly and 
in high dilution, ten minutes later the full 
therapeutic dose may be injected 

During the past few j ears many attempts 
have been made to achieve insensitixeness 
within one or two da>s by means of sub- 
cutaneous or intravenous injections ^ven at 
lery brief intervals Freeman,*” Waldbott 


and Ascher,*” Bray,^* and others have reported 
excellent results m hay fever. Freeman,*” 
in asthmas due to fish, horses and molds. 
Hart,*” in a case of asthma attributed to cats 
Ulrich, Hooker, and Smith,*” Corcoran*'* 
and others, m the treatment of hypersensitive 
ness to insulin These authors have all 
stressed the very rapid attainment of in 
sensitiv eness 

The technic of this method— called rush 
desensitization”* by Freeman— is as follows 
For two to four days (“day” is understood 
to mean fourteen hours) doses of the antigen 
are injected, each 10 to 30 per cent larger 
than Its predecessor, first at intervals of fifteen 
to twenty minutes, then of two, four, and 
finally six hours The first dose is to be re- 
gard^ as a tentative one depending on the 
patient’s reaction to the skin test If this or 
any of the subsequent injections give rise to 
an unduly strong local or general reaction, 
the next dose is not increased, but should be 
the same or even smaller When the maxi 
mum dose has been reached, it is repeated at 
intervals of ten days for a long period of time 
After a few days of treatment, the patient will 
be insensitive to the point of being able, with 
impunity, to return to the occupation (or 
home) that he was formerly unable to tolerate 
Waldbott and Ascher reported that, after four 
to seven days, the maximum dose of pollen 
(8,000 units) could be given And Corcoran 
in one day of treatment succeeded in achieving 
tolerance to 40 units of insuhn in a patient who 
had previously been unable to take 0 2 units 
The writers have employed this method m a 
few cases of insulin allergy with very satis- 
factory results The scale of dosage in cases 
of average hypersensitiveness will be found 
in Table 26 

The same method can also be employed m 
drug allergies Thus, the senior author was 
able to prevent mtntoid crisis from arsphen 
amine, for example, by a similar technic 
First, an intravenous injection of 0 005 Gm 
of neoarsphenamine is given , after fiv e minutes, 

•>>WAU>a 0 TT G L aadAsciren M S J Atlergy6 M 1914 
wHAir P DA Fioc Roy Soc Med 23 265 1950 
■aTT Tr»Tne H, HOOKS*, S B and Si£ITH H H New England 

J Hed 221 522 >959 

•MCOKOKAN A C Am J Med Sc 196 3 j9 1958 

•Whilethetcrm rush desensitization as coined by Freeman is 
need bne the method is actually based on skeptophyiactic prin 


J Lancet 1 744 1950 
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a dose of 0.015 Gm., follow ed five minutes later 
by 0.05 Gm., and after another two minutes 
by 0 10 Gm. If the patient tolerates these 
doses well, this procedure is continued on 
successive days with veiy cautiously increased 


For the present, at least, the “rush” methods 
are to be emplov-ed onh" in well-equipped 
hospitals and under the supervision of ex- 
perienced ph 3 'sicians. The danger inherent 
m them must always be borne in mind Ac- 


Table 26 — Scheme of "Rush Desensilization” tn Insulin Hy persensititeness 


Time 

Route 

Units oi 
InsoLn 

1 Tests and Nutntion 

FutsT Dav 


1 


9 '.00 XU. 

1 

1 0.1 

1 fastuig blood sugar; breaUast 

9-20 

mtradermal 

0 2 


9:40 


0 4 


10:00 


0 8 






10:20 


0 2 


10:40 


' 04 


11.00 

0 8 





11:40 

subcutaneous 

2 0 1 


12-OOu 


1 ** ^ 

1 lunch 

12:20 P.1I. 


8 0 


12:40 


1 10 0 

i 

1.00 

' ' 0 i 

^ I unit intraderinallv as skin test, blood sugar 

1 20 

06 


1:40 

1 0 j 

glucose lotravenouslv . if necessarj 

2:00 

' intravenous I 

20 1 


2:20 1 

: '40 


2:40 1 

: 1 


3:00 

1 to 0 1 

t unit intradenoallv as skin test , blood sugar 

Secovd Day 

1 


9.00 AJi 

mtradermal 

10 

' fasting blood sugar, breakfast 

9*20 

1 0 


9.40 

1 20 


10:00 

subcutaneous 1 

4 0 


10:20 

1 10 0 


10 40 

1 20 0 

1 unit intraderinallv asskin test, blood sugar 

11 00 

I 0 ' 


11:20 

1 20 1 

30 Gm carbohydrates b> mouth 

11:40 

4 0 

jocose intiavenousU il necessarv 

12:00 u. 

intravenous 

10 0 

luoch 

12:20pii 

j 20.0 

1 unit intradermallv as skin lest, blood sugar, followed by 



30 Gm carbohydrates bv mouth 


doses. However, if anv" one of the injections 
causes anv- kind of reaction whatever, the 
treatment is stoppied for that dav-, and is 
resumed after a dav or tw o w ith a smaller and 
verv' slowK’ increasing dosage. In order to 
avoid repeated introduction of the needle, we 
u«e one that is equipped w ith a stv let and that 
1 an Slav- in the vein throughout. 


cording to our own observations, as well as 
those of other investigators, the danger is 
decreased to a certain extent when small 
amounts of epinephrine (0.05 to 0 1 cc.) are 
mured with the antigen before injection. 

In the management of cases of specific 
allergic dermatitis, asthma, and rhinopath}-, 
one of us has emploved the skeplophv’bctic 
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principle in a modified technic two injections 
were gnen daily — a \erj weak dose in the 
morning followed six hours later by a con 
siderably stronger one The following case 
histones will illustrate the procedure 

Two female workers in the nickel industo who had 
been suffering from widespread dermatitis for months 
had a definite eczematous reaction to patch tests with 
even all 000 000 dilution of nickel sulfate Dealler 
gization wasach eved bj the da Ij administraionoftwo 
subcutaneous injections of nickel sulfate solutions 
The first was 0 1 cc of a 1 100 000000 d lution whie 
the second was of 1 1 000 000 strength B> gradually 
increasing the concentration we arrived at a strength 
(1 100) that induced strong local and focal reactions 
Within seventj two hours these had d sappeared 
When therapy was resumed even with a cautious in 
crease in the dosage reactions appeared that necessi 
tated repetition of given strengths Treatment was 
stopped when a 1 700 dilution m the morning and a 
1 70 dilution in the afternoon was reached At this 
tune a patch test with an U per cent n ckcl sulfate solu 
tion evoked onl> a very mild local reaction Almost 
every normal skin will show some response to this con 
centration The patients then returned to work and 
w ere able to continue at it with iropunitj provided thev 
did not put the r hands d rectly into the n ckel bath 
Follow up ten months later revealed that they re 
sponded with onlj a trifl ng reaction to an 11 per cent 
nickel sulfate patch test 

In individuals suffering from baker s rhino 
pathy or baker s asthma a scratch test is made 
to determine the smallest dose of flour that 
will elicit a slight reaction Tliereafter the 
patient receives a subcutaneous injection of 
0 1 cc of one tenth the strength of the test 
solution (eg 0 1 cc of a 0 001 per cent 
solution) and another injection six hours 
later of the same quantity of the flour solution 
in a concentration ten times stronger Pro 
ceeding in this way fhe strength of the doses 
IS gradually increased until the maximum 
dose {generally 1 cc of a 5 per cent solution) 

IS reached which is within about six weeks 
During the course of treatment the patient 
must carefull} avoid all contact with the 
allergen By means of this method a number 
of bakers were entirely cured of rhinopalhy 
and asthma 


b) ORVL ROUTE 


Thus Ileran and Saint Girons^'J success 
fully employed measures amounting to oral 
deallergization in patients with hj^persen 
sitiveness to aspirin and quinine the senior 
author in cases of hypersensitiveness to iodine 
quinine and other drugs 
The following case history is presented for 
the purpose of illustrating the technic em 
ployed 


A woman with asthma had been taking 0 5 Gm of 
potass um iodide for months with good symptomatic 
results She eventually acquired a ves culopapular 

Table 27 — Sciten e of Oral Dealltrgtzahon vnlk 
Potassium Iodide 




2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 


0 OOo 
0 01 
0 02 
0 03 
0 04 
0 05 
0 06 
0 07 
0 08 
0 09 
0 10 
0 n 
0 12 
0 13 
0 14 
0 15 


2d Day 


0 01 
0 015 
0 03 
0 045 
0 06 
0 075 
0 09 
0 105 
0 13 
0 14d 
0 16 
0 175 
0 19 
0 205 
0 22 
0 235 


3d Day 

Cm 


0 1 
0 118 
0 136 
0 154 
0 172 
0 19 
0 208 
0 226 
0 244 
0 262 
0 28 
0 298 
0 316 
0 334 
0 3d2 
0 37 


Total 


1 205 


1 890 


3 760 


ezanthem due to hjpersensitiveness to iodine Efforts 
at oral hyposensitization resulted m new and severe skm 
manifestaUiHis therefore instituted a skeptophy 
IdctK teduiK acfrninrsfrerTng as the Srst dose on Che 
first day 0 OOo Gm of potassium lod de Every forty 
fivemmutes thisdose was increased b> 0 01 Gm until 
sixteen doses had been administered The peak dose on 
the first day was 0 la Gm and the total amount given 
on that day was 1 20a Gm On the second day we 
began with 001 Gm the dose was increased each time 
by 0015 Gm and a total of 1 89 Gm was thus ad 
mmisteied without unto v ard effect On the th rd day 
we began with 0 1 Gm and increased the dose by 
0 018 Gm administer ng a total of 3 76 Gm on that 
day (see Table 27) From that po nt on 0 5 Gm 
of potassium iodide was given three t mes da ly 


The oral skeptophv lactic method has prov ed 
of great value in the treatment of both drug 
and food allergies 


It IS clear that a similar basic principle is 
invoKed in the methods in which infmitesunal 

•MHixAil J »nd Saint G »OV5 F Par s 7 I6I 


1517 



Prixciples of Treatment 


217 


quantities of an allergenic food (e.g. milk, 
egg) are administered by mouth forty-fiNc 
minutes before that food is eaten. 

But even minute amounts of allergenic foods 
ma}’ elicit the most alarming sjTnptcHns.* 
For this reason Pagniez and Valler^’-Radot®'® 
modified the procedure by giving the patients 
not the natural food proteins, but ordinary 
commercial meat peptone, forty-five minutes 
before eating the allergenic food. These 
authors reported satisfactory’ results with 
this method in cases of urticaria, strophulus, 
and angioneurotic edema Auld and Luithlen, 
honever, were unable fully to confirm these 
findmgs. Auld,®‘* therefore, prepared two 
kinds of peptones, one of animal and one of 
vegetable origin, and combined them when 
necessary. It was Luithlen,^” howe\er, who 
first recognized the importance of employing 
a strictly species-specific digestion product 
for effective skeptophylactic action. Thus, 
a strictly specific allergy to con ’s milk cannot 
be controlled tvith meat peptone Luithlen 
logically prepared a variety of species-specific 
animal and vegetable peptones for therapeutic 
use. 

Moreover, he had preparations made in 
Mhich the digestion of the protein wascarned 
beyond the stage of production of proteoses, 
nhile still retaining the specificity of the 
protein from which it was dern'ed. He found 
this necessary because the commercial “pep- 
tones” (Armour, Witte), as Auld*'* had 
pointed out, consisted largely of proteoses 
and only to a small extent of peptones and 
simpler nitrogen compounds. Luithlen, how- 
ever, nas not able to perform the necessary 
immunologic and clinical studies vMth his 
peptones, since he died shortly afterward. 

After some years of e.xperimental work, 
Urbach®** presented proof that in cases of 

• Tht following e casts may sene as examples 

seiere general manifestations in an infant folloaing oral admmis- 
tiation of 5 drops of milk (Cathala, Ducas, and Neltei**'). nrti 
caria after 1 drop of milk, and edema of the lungs simntaiuig aMhnia 
after *eieral drops (Hopkins and Kesten"'), dyspnea from a 
1 iroooo.wio dJutiofi of egg white (Adelsberger and Munter) 

Catbuj, J . DrCAs, P . and Nettix, -A Bull Soc de pcdial. 
de Paris 31: 231, 1933 

•uHofxiss, J G.. and RxsTts, B M Eighth Internal Detmat 
Cong., Copenhagen, 1930, p W3 

•“Pacnui, P, and Vauexy Radot, P Presse med 21. 529, 

\ct.d. \ G Brit M J I. 696 , 19JI. 

■’‘Idem ibid. 2: 19, 1918 

•“ClxicB.E - Klin Wchnschr 9:2016, 1930, Wien klm 9ldiibchr. 
43- S03, 19»] 


specific food protein allergy' only the specific 
protein denvatives as described above, ad- 
ministered by mouth, have a skeptophylactic 
effect and consequently \\ ill gh e rise to 
permanent deallergization. Furthermore, he 
demonstrated that these preparations can be 
used for diagnostic identification of the 
allergens (see p. 190). 

(1) Propeptan Therapy 

Before presenting animal expeiimenls, we 
might e.tplain the term propeptan.®*® Pro- 
pieptans are food digests derived from the 
induddual foods by means of prolonged di- 
gestion with hydrochloric acid and pepsin, 
followed by slight additional digestion with 
tryTssm They are composed of proteoses, 
peptones, subpeptones, simple peptides, and 
amino acids, \\hile their aUergizing effect 
IS attenuated by this chemical change, they 
still retain the specificity of the corresponding 
proteins. Unlike the commercial peptones, 
the propeptans do not contain natural protein, 
as indicated by the absence of acid precipitated 
nitrogen. Full details of the chemical com- 
position of the propeptans were presented 
by Urbach, Jaggard, and Crisman.®'^ 

The senior author has shown that a guinea 
pig highly allergized to egg white can be pro- 
tected against usually lethal anaphylactic 
shock by a prelimmary injection or feeding of 
chicken egg propeptan, while other propeptans 
and even chicken meat propeptans are totally 
inefficacious. The strict specificity of the 
propeptans can also be demonstrated by 
means of the Schultz-Dale test: the uterus of 
a gumea pig allergized to hen egg propeptan 
contracts after addition of only this propeptan 
and not on addition of a propeptan derived 
from any tissue of the hen (Urbach and 
Kitamura**®). 

In xiew of the fact that the uterus of a gumea 
pig allergued to egg w hite does not react to 
the addition of egg propeptan in the Schultz- 
Dale lest, W. Jadassohn and Schaaf’*® have 
concluded that the propeptans are not species- 
speafic. Urbach and Wolfram, on the other 
hand, ha\e demonstrated that this test cannot 
properly sene to answer this question, because 


•»ld«ra Rlui 29-n>5 1306,1931 

ui UXBACB, £ • JicOAko, G , and CiisuAV, D U .tan tJIrrxy 
3. 421, 1911 

•i»JaihsSob’«.W .andScBiir.F KliQ Wchnichf 1I-D3.I9J5 
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the specificity of this procedure is so high 
that positi\e results can be achieved only 
with antigens that are chemically completely 
identical, and not with antigens that are bio 
logically equivalent but chemically somewhat 
different The immune-biologic relationship 
that exists between a protein and its denva 
ti\es — called “species specificity” — cannot, 
therefore, be demonstrated by the Schultz Dale 
method But it can, on the other hand, be 
demonstrated b> the following skeptophj lactic 
animal experiments 


action By means of the Schultz Dale technic, 
Urbach et al*‘» were able to show that the 
uterus of an animal sensitized to egg propeptan 
IS speahcally hypersensitive in that it reacts 
neither to egg white from which the egg 
propeptan is derived, nor to the propeptan 
prepared from muscle tissue (chicken meat 
propeptan), nor of course to other propeptans 
Such as milk propeptan, but it reacts ex 
clusively to the substance with which it was 
sensitized— egg propeptan (Fic 76) The 
same type specificity can be demonstrated 



Uterine reaction (Schultz Dale teat) of guinea pig allergized to egg propeptan No reaction on addition of 
e<'<' white (a) chicken meat propeptan (W or mdk propeptan («) but violent reaction to addition of egg pro 
peptan (d) No response to second addition of egg propeptan (e) proving first reaction to be specific for egg 
propeptan Posterior pituitary extract added (f) as dieck on viability of uterus 


When a guinea pig allergized to egg white, 
for example, is given a small amount of egg 
white intravenously three weeks later, it 
promptly dies of anaphylactic shock If, 
however, the shock dose is preceded by four 
intravenous injections of egg white propeptan, 
in doses of 1 mg , 5 mg , 10 mg , and 20 mg , 
respectively, at intervals of five minutes, the 
animal has only slight transitory symptoms 
Since the question of the strict specificity 
of the propeptans has theoretic as well as 
great practical significance, it seems desirable 
to submit the experimental evidence regarding 


this point, as well as their skeptophylactic 
m the lung perfusion test These findings are 
paralleled by clinical observations m numerous 
cases showing that protection is afforded only 
by the speafic propeptan derived from the 
particular food evoking the hypersensitiv eness 
In order to prove that this therapy is based 
on the skeptophylactically protective action 
of type-specific propeptans, Urbach, Jaggard, 
and Cnsman®'* demonstrated m an ex 

*»USBACII E jAGCxm G and CmismK D W Ann Allergy 
3 172 19U 
mldeni ibid 3 287 
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tenshc series of experiments that the appro- 
priate oral, intravenous, or subcutaneous 
administration of egg propeptan to animals 
pre\iously sensitized to egg ^\hite is capable 
of prex exiting otherwise certain anaphylactic 
death from anaphylactic shock Moreo\"er 
the organs of such protected and sur\a\mg 
animals v, ill fail to react to the Schullz-Dale 
test and to the lung perfusion test, indicating 
the absence of cellular antibodies, and hence 
a true deallergization. In addition, it can 
be shoiiTi that in guinea pigs orally allergized 
to food proteins and presenting allergic mani- 
festations after the oral admmistration of the 
particular food, symptoms can be inhibited 
by means of food propeptans gix en by mouth. 
In other v,ords, the animals are capable of 
tolerating oral shock doses of food proteins 
if pre-treated with specific food propeptans. 
The absence of tissue antibodies is e\idenced 
by negative lung perfusion tests. .■\s shown 
by e.xperimental work,®^*- food propeptans 
act by inducing microshocks producing at 
first partial and temporary*, and later complete 
and lasting satiation of the antibodies, thus 
leading to deallergization 

Despite the chemical differences between 
proteins and propeptans, as well as the results 
of Schultz-Dale tests, the fact that skepto- 
phylactic protection can be afforded only by* 
biologically closely related agents proves that 
these derivatives have retamed their species 
specificity. Nadel*^* undertook an exhaustive 
experimental mx estigation of this controversial 
question and came to the conclusion that the 
ora! admmistration of partially digested pro- 
tein for skeptophylactic purposes, as in pro- 
peptan therapy, has genuine theoretic and 
experimental foundation. 

Rowe,^^® on the other hand, found that 
animals sensitized with a given food can be 
shocked with intracardiac injections of the 
specific peptone, and claimed that traces of 
the original protein were still present. This 
only shows that Rowe worked with a prep- 
aration that was insufficiently digested; for 
similar experiments w ith the original propeptan 
(Urbach and Kitamura’”) yielded entirely 
negatixe results. Moreoxer, \V. Jadassohn,*** 
as well as the senior author, was unable, 

X:Zu«hr. f d jcs. np«r Mrf I« 606 , IM: 

««.19M,I66:.V), 19X9 


despite the most exacting methods (Schultz- 
Dale technic) to find any traces of the original 
proteins in the propeptans. 

Vaughan** raised three pertinent questions: 

(1) Can a protein be partially digested 
toward the peptone stage and still remain 
partially antigemcf Surely, for it is not 
infrequently observed that, in cases with a 
high degree of hypersensitix eness, as small 
a dose as for example 0 1 Gm. of egg propeptan 
can elicit allergic manifestations, and that these 
wtII cease to appear only after the patient has 
been sx’stematically deallergized with 0 01 
or 0001 Gm. of egg propeptan. 

(2) Will such a modified antigen protect 
against exposure to the unaltered allergen 
jorly-tite minutes later^ Yes, for at about this 
time the organi&m is in a so-called negative 
phase (“anti-anaphylactic stage,” according 
to Besredka). During this stage— for reasons 
we do not fully understand — the available 
antibodies do not function as such, and the 
antigen therefore cannot enter into an antigen- 
antibody reaction 

(3) Will repeated administration of this 
altered allergen, synchronously with repeated 
contact u-iih the whole allergen, permanently 
desensitize (deallergize) on tndmdiial within 
thirty days^ Numerous authors (Bauer, 
Brandt ; Chajes; x-on Eiselsberg, x on EiseUberg 
and Kauders, Freund; Hauramoto; Hecht, 
Hermann, von Hoesslin. Hopkins, Waters, 
and Kesten; Kaexnmerer; Kauders, Kitamura, 
Markin, Rehfuss, Reiss, Rusten, Senn; Shay. 
Singer; Schmidt, Schreiber; Schreus; UInch, 
and others) report lastmg results obtained 
with this method within two to three weeks 
of treatment. Others, howex*er, (including 
Bray, Rowe, Vaughan, C. White), had no 
success with this method This difference 
in results achiexed may be explained by the 
fact that the first group of authors employed 
the original propeptans, while the latter em- 
ployed their own preparations 

Propeptan therapy is our method of choice 
for the control of exery tyixe of hxpersensitix-e- 
nessto food proteins, irrespectixe ofthe clinical 
manifestations of thecondition.such as asthma, 
rhinopathx, urticaria, or colitis. 

Finallx*, it is to be noted that the same prin- 
ciple of skeptophylaxis is the basis of the 
treatment of hax fexer with fwllen propeptan, 
provided the gi'en allergen is administered 
three to four limes daily 
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(2) Technic of Propeptan Therapy 

After the identity of the food allergen or 
allergens has been established (see p 186), 
deallergization is undertaken in the following 
manner The patient is told to eat once 
dailj those foods re\ealed to be responsible, 
and at the same time is given thecorrespondmg 
species-specific propeptans, each capsule con 
tains 0 1 Gm of propeptan plus 0 01 Gm of 
glycj rrhiza * These capsules should be taken 
exactly three quarters of an hour before each 
meal It is utterly useless to administer the 
propeptans on a full or partly full stomach, 
therefore, there must alwajs be an interv'al 
of at least four hours between meals (three 
hours in the case of small children) During 
these intervals, nothing except small quantities 
of wafer or perhaps some sugar may be con 
sumed In cases in which 1 capsule is not 
sufficient to control the symptoms, or if 
larger quantities of the gi\en food are eaten, 

2 or more capsules should be taken at each 
dose for a few da>s In infants propeptans 
without glycyrrhiza should be used 

The following case history will present an 
example of how these principles are applied 
in practice It must be stressed that in each 
case some variation in the doses of propeptan 
required, the amount of food tolerated, and 
the duration of treatment will be encountered 

A 16-month old boy had had recurrent asthma and 
vomiting from the age of 2 months on Symptoms 
ceased when cow’s milk was eliminated from the diet 
There was no allergy in the family Administration of 
half a glass of milk produced vomiting in thiity min 
utes followed by marked wheezing for several hours 
Alilk propeptan and milk were administered as shown 
in Table 28 It will be seen that at the end of 2 weeks 
the patient tolerate a halS pmt oS xwlk wrlhout 
pre treatment 

In cases of hypersensitiveness to several 
foods, all the corresponding propeptans must 
be taken— as, for example, milk, egg, and beef 
propeptans when hypersensitiveness to these 
three foodstuffs has been discovered Table 
29 illustrates how this is done 

When a patient is so extremely hypersensi 
tive that even 1 capsule of propeptan ehats 
clinical manifestations, the propeptan must 
be administered, to start with, m doses of 

• A saponin detived from glycjnhi^i root this is added to en 
hance the intestinal reaorpt on (see p 47) 


0 01 Gm , or, in exceptional cases, of 0 001 Gm 
diluted with sugar A correspondingly small 
amount of the given foodstuff (for example, 

1 to 5 Gm ) IS to be given the patient forty fixe 
minutes later 

The achievement of complete deallergization 
takes longer in some cases than in others The 
axerage period of treatment is somewhere 
between two and four weeks As already 
mentioned, the procedure in practice consists 
in gixing the patient all the nontolerated 
food items txvice daily for a period of fourteen 


Table 28 — Oultine £>/ Propeptan Therapy tn a 
Case bJ Mtlk Hypersensiliveness 




Milk 

(Cc) 

as 

iSter) 

Symptoms 

l$t 

1 

10 

flight wheezing 
diarrhea 

2d 

2 

10 

very slight wheez 
ing 

3d 

3 

10 

none 

4ib I 

3 

20 

none 

5(b 

3 

30 

none 

6th 

3 

SO 

sbght diarrhea 

7th 

3 

SO 

none 

8tb 1 

3 

75 

none 

9th I 

3 

100 

none 

JOlh 1 

3 

ISO 

none 

Ilth 

3 

200 

none 

12th 

2 

200 

none 

13th 1 

1 

200 

none 

14th 

H 

200 

none 

15th j 

0 

200 

none 

Further, daily 

0 

250 



days — with preprandial administration of the 
proper propeptans During this period no 
attempts should be made to determine whether 
or not the hypersensitiveness has decreased or 
disappeared But when the patient has been 
completely and constantly free from objectixe 
and subjective symptoms for fourteen days, 
the number of capsules is gradually reduced 
to zero If there was hypersensitiveness to 
sexeral foodstuffs, not all the types of pro- 
peptans are stopped at one time, but first the 
propeptans of one type, and then, if no man- 
ifestations appear, the propeptans of a second, 
then those of a third type, and so on The 
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treatment may be terminated only when the 
food or foods formerly not tolerated are taken 
with perfect impunity without preceding 
administration of propeptans. If allergic man- 
ifestations appear — as rarely happens — an- 
other fourteen-day period of propeptan treat- 
ment is indicated. It is absolutely essential, 
furthermore, that for raanj’ weeks after the 
termination of treatment the patient must 
take all the pre\'iously nontolerated foods, 
naturally without propeptans, at least once 
daih' in order to maintain his state of de- 
allergization. 


before the meal time. The diet may consist, 
at the patient’s choice, of any of the thirteen 
food items hsted above. Since these capsules 
are inefficacious unless taken on an emptj- 
stomach, inter\-als of at least four hours must 
be maintained between meals (in the case of 
small children, three hours). During these 
intervals, no food or liquid is to be taken except 
a small amount of water or a few sips of sugar 
water if desired. If the symptoms are not 
rehex-ed, it is sometimes necessaiy to gixe a 
larger number of poljpropeptan capsules 
before each meal. 


Tabie 29 . — Outline of Propeptan Therapy in a Case of Eypersensitiseness to iltli. Beef, and Egg 


Tim* ' 

PcQpfptins <1 of eachl 

Time 

Diet 

7:15 Ajj. 

milt ^ egg 

8 A.U 

fruit )uice, cereal (with milkl, hard-boiled egg, 
coffee with cream, toast, butter 


beef, null. 


roast beef, \egetable, ice cream 

5:15 PAi 

1 egg, mill; 

6 PU 

omelette, vegetables, chocobte milk shake 


(3) Polypropeptan Therapy 

In order to simplify the technic for the 
patient and to reduce the cost, a miied pro- 
peptan, called “pol)'pr®P®P^^'” 
prepared. Each capsule of this poUpropeptan 
contains 0.05 Gm, of 13 different species- 
specific propeptans (beef, chicken, egg white, 
milk, wheat, rj'e, oat, potato, spinach, pea, 
string bean, tomato, apple) plus 0.03 Gm. of 
glycjTihiza.* 

The chief adx"antage of pohpropeptan 
therapy over that with induddual specific 
propeptans is that by taking 2 or 3 of these 
capsules the patient is permitted to eat anj'- 
thing within the limits of the thirteen food 
items; and he is thus freed from wonying about 
haxdng eaten something against which he was 
not, perhaps, duly protected. 

In practice, the poK'propeptan treatment 
proceeds in the following manner. WTien there 
is good reason to suspect the presence of a food 
allergj- in a given case, the identity of the 
possible allergen need not necessarily be ascer- 
tained, but the patient is given 2 or 3 poly- 
propeptan capsules exactly forty-five minutes 

• See footoo-e. p 2?) 


It takes longer in some cases than in others 
to acbie\‘e permanent deallergiiation. The 
average period of treatment is three weeks. 
The patient is therefore instructed to adhere 
meticulously to the propeptan routine for 
about this time. \Mien completel)’ free from 
all manifestations, he may be permitted grad- 
ually to decrease the dose to 1 capsule for a 
few dux's. Then he may omit the polxTro- 
peptan before lighter meals (e.g., breakfast 
or a small lunch), until, finally, he may be 
permitted to take his regular meals (restricted 
to any of the thirteen food items) without 
prex'iously taking his capsules If he remains 
asx'mptomatic, he is then to add a new food 
to his diet ex-erj- second day. This is necessaiy 
because foods other than the thirteen contained 
in his diet may also be allergens. 

In order to arrive at a more x'aned diet 
more rapidly, the following procedure mai- be 
eraploj-^. If the patient is free from mani- 
festations after one or two weeks of poly- 
propeptan treatment, he may add one new 
food ex'eij" other day to his diet while still 
talcing the poKpropeptans. Should allergic 
phenomena appear, it means that the most 
recently added food is an allergen. This can 
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be dealt with either by elimination from the 
diet or by having the patient take the cor- 
responding specific propeptan (e g , orange 
propeptan) in addition to the polypropeptan 

(4) Sources of Error in Propeptan Therapy 

Not every failure of propeptan therapy 
should immediately be blamed on the method 
itself, it may be due to other factors 

(1) The case may be not one of food allergy 
This question can be decided by placing the 
patient on a strict sugar diet (consisting only 
of approximately 300 Gm of sugar per day, 
and water) for 2 days Only if there is 
rapid improvement can the condition be con 
sidered as a case of food allergy 

(2) While the case may be one of food 
h>'persensitiveness, this need not necessarily 
be m relation to proteins For it should be 
remembered that propeptans are effective only 
in allergies to nutritive proteins, and are there 
fore useless in cases of hypersensitiveness to 
carbohj drates, fats, acids, or salts (see p 295 
for methods of determining whether a protein 
or nonprotem food is the allergen in a given 
case) 

(3) Some patients present a combination of 
protein and nonprotein food allergies Thus, 
a patient with severe lichen urticatus of ten 
years’ duration was definitely improved by 
propeptan therapy However, after every 
highly spiced or salted meal, relapses were 
noted Mere elimination of salt and spices 
from the diet mitigated the itching but did 
not suffice to abolish it However, the 
combined treatment resulted in a permanent 
cure within four weeks 

It » essawUal that the various predis- 
posing factors (see p 60) be searched for and, 
if possible, corrected Thus, in cases of hypo 
chlorhydna or achlorhydria the administration 
of hydrochloric acid and pepsin must ac 
company the propeptan treatment Either 
therapeutic measure alone will not be successful 
Similarly, in the case of patients with chronic 
enteritis, an appropriate diet is necessary along 
with the specific propeptans Furthermore, 
foci of infection in teeth, tonsils and elsewhere 
must be considered, since not infrequently 
propeptan therapy will remain ineffectne 
until these are eliminated. 


(5) It must be remembered that in some 
cases many times the usual dose of propeptan 
must be given in order to achieve cure Thus 
one of us reported 3 cases, one of asthma, 
another of laryngeal edema and gastro in 
testina! symptoms, and a third with angio- 
neurotic edema due to food hypersensitiveness 
(^g, pea) In each case large doses, from 0 5 
to 1 Gm , of egg or pea propeptan (i e , 5 to 10 
capsules) had to be given before each meal in 
order to obtain freedom from symptoms 
These large doses may soon be reduced (by 2 
capsules daily), so that within two to three 
weeks a point is reached at which 1 capsule 
per meal is sufficient 

(6) On the other hand, in rare cases of extra 
ordinary hypersensitiveness to a given protein, 
ingestion of even a one half dose of propeptan 
may elicit allergic manifestations In this 
contingency the treatment must be initiated 
with 0 01 to 0 001 Gm In one case of extreme 
hypersensitiveness to fish, it was necessary to 
begin with 0 000001 Gm of propeptan mixed 
with sugar 

(7) Finally, it should be borne in mind that 
a state of insensitiveness only newly achieved 
by propeptan therapy may be annulled by 
ingestion of large quantities of the allergenic 
food to which the patient had been rendered 
tolerant 

Furthermore, reallergization may take place 
as the result of intercurrent infection, such as 
a cold, or gastro intestinal irritation due to 
alcohol, acute enteritis, excessive use of lax 
atives, or ingestion of very cold foods (iced 
drinks) The newly acquired allergization 
need not be to the same foods but may be 
to other ingestants, including drugs taken by 
mouth 

Fmally, it should be stressed that propeptan 
therapy must always be meticulously earned 
out \\e have found it useful, therefore, to 
give the patient a ruled blank, which he is 
asked to fill out and bring m at each visit, 
we are thus able to check and correct anj 
mistakes he may have made In our ex 
perjence errors are almost inevitable, especially 
m the beginning, despite the most painstaking 
explanations and instructions Moreover, the 
physiavn should always keep in mind the 
possibility of minute quantities of certain 
forbidden foods being consumed by the patient 
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without his kno^\ ledge — such as traces of 
in the crust of rolls, the milk contained in 
ice cream or chocolate candy, meat stocks m 
‘‘\egetable” soups, wheat flour in “rye” 
bread, or flour in gravies. Such evaroples of 
overlooked proteins constitute a common 
source of error and confusion, but this should 
not be charged against the method. 

From these few examples it will be seen that 
complete understanding and scrupulous atten- 
tion to details are essential to the proper super- 
^•is^on of a course of propeptan therapy. 

F. HETEROSPECIFIC 

DE.\LLERGIZ.ATIOX 
The procedure of overloadmg the organism 
with specific antigen has been discussed above 
(p. 93). The same thing can also be done 
with heterospecific antigens The efficacy 
of this latter method is ex-plained by the fact 
that after severe anaphylactic shock — re- 
gardless of the nature of the anaphylactogen 
elicitbg it — the organism’s entire supply of 
antibodies is either satiated or in some other 
manner rendered incapable of reacting. On 
the basis of this obserx'ation, intentional 
elicitation of shock by means of serum or 
peptone has been recommended by sexeral 
authors (Coke, in the treatment of resistant 
asthma, Kalk in mucous colitis) We hasten 
to add, howexer, that we emphatically advise 
against these measures, since at present there 
is no means of gaugmg the dosage so as to 
prevent endangering the patient’s life 

G. SY^IPTOMATIC THERAPY 
There are a certain number of cases in which 
the causative allergen cannot be identified 
or in which for one reason or another the 
various methods of hyposensitization or de- 
allergization are not sufficiently effective 
In such instances symptomatic therapy must 
be employed. All of the many methods that 
have been devised for this purpose can be 
traced back to two basic mechanisms, both of 
which are nonspecific in nature and reduce 
the reactivity of the shock structure: (o) 
measures capable of decreasing the hjper- 
sensitiveness, such as general hygiene, diet, 
drugs, and (fc) measures to raise the threshold 
to stimubtion, for example by habituation or 
psychotherapy. 


1. General Hygiene 

.As noted in some detail earlier, the current 
economic and social upheavals, and the 
general unrest of the population, constitute 
one of the outstanding predisposing factors 
in the pathogenesis of hypersensitivities. Al- 
though the physician cannot, of course, do 
anything about the world’s affairs in general, 
he must make every effort to help the in- 
dividual patient regain bis psychologic equi- 
librium The physician must also see to it 
that the patient does not overexert himself 
mentally or physically, and that he gets 
sufficient rest and peace, as w ell as a reasonable 
amount of relaxation and diversion from his 
worries by engaging m some sport, puttering 
about in his garden, or following the hobby of 
his choice Vacations — and particularly reg- 
ubr weekends or hohdays — are especially 
beneficial 

Sun baths, or, if this is not possible, pro- 
longed exposure of the body to fresh air and 
Lght, will serve to strengthen and harden the 
patient They are also of value because they 
stimulate the pbv siologic functions of the skm, 
which plan's such an important part in the 
defense mechanism of the body. Simibr 
results can be obtained by the use of cold and 
hot water for washing, bathing, and packs, 
by sweat-inducmg procedures, steam baths, 
massages, and exercise Adequate and natural 
evacuation is important Furthermore, the 
patient must be taught to eat slowlv and masti- 
cate thoroughly 

A painstaking search should be made for 
possible foci of infection; if feasible, these 
should be eliminated. Careful study of the 
gastro-intestinal tract will often be far more 
helpful than the patient’s history m dis- 
covering digestive diseases or functional dis- 
turbances In suitable cases, stool cultures 
should be made, since pathologic intestinal 
flora not infrequently constitute a focus of 
infection. 

2. Diet 

The city dweller’s usual diet — rich in pro- 
teins, salt, and spices, on the one hand, and 
poor m calcium, vitamins, and roughage on 
the other — tends to support and maintain 
alleigization. This point has been discussed 
m some detail on page 67. Furthermore, the 
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\Mdespread tendency to indulge habitually — 
not to sa> excessively — in alcohol, coffee, and 
tobacco definitely fosters allergy 
The question of diet is worthy of special 
attention A single diet, for obvious reasons, 
cannot be prescribed for all conditions Gen 
erally speaking, however, it is wise to recom- 
mend a diet that is poor in salt and spices, 
rich in fruits and \egetables, and restricted 
as to proteins (100 to 150 Gm of meat two 
or three tunes weekly) As to raw fruits and 
vegetables, the question must he decided by 
the condition of the teeth and gastro intestinal 
tract Vitamin preparations can be very 
beneficial, m the form of either a multiple 
vitamin capsule or \itamm B complex 

Omission of table salt from the diet is often 
an important therapeutic measure Cook 
and Stoesser®” showed that a low sodium 
diet reduces the number and se%enty of asth- 
matic attacks Rusk and Kenamore**® re- 
ported good results with this in chronic 
urticaria, others in migraine 
The most important instruction to give the 
patient, when a low sodium diet or the so called 
salt free diet is prescribed, is that table salt 
should be banished and no salt should be used 
in cooking The butter should contam no 
salt Bread, cake, rolls, and cereals as 
ordinarily prepared are unsuitable, but may 
be made without salt Seafoods, including 
clams, oysters, and the like, are best omitted 
Foods that are obviously salted, like crackers, 
cheese, sausage, salted meats, salted fish, 
and most pickles, are forbidden There is 
a very low sodium content in flour, cream, 
macaroni, sugar, potatoes, squash, parsnips, 
lettuce, kidney beans, tomatoes, and most 
vegefaii'tfb •E'ggs', irwai.*, iirrili, b€ets, Brassn!? 
sprouts, yellow corn, mushrooms, and peas 
are reasonably low in sodium content and may 
be eaten m moderate amounts Sodium bi- 
carbonate should not be used Meat contains 
some sodium, which can be removed by 
boiling if desired, the broth being discarded 
The allergic individual’s diet should gen 
erally be as dry as possible — drier at any rate 
than his usual fare— for dehydration is often 
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beneficial m certain allergic conditions, such 
as asthma, migraine, rhmopathy 

In other allergic diseases, especially gastro- 
intestmal allergy and urticaria, it is advisable 
to begm the dietary treatment with a two 
days’ regimen during which the intake is 
restricted to fruit and fruit juices, particularly 
grape juice It is also best at this time to 
prescribe a mild laxative After this brief 
period of strict diet, the patient is permitted 
to return to a meat and salt poor diet, with 
restriction to raw foods or fruits one day each 
week In other cases, particularly of asthma 
and urticaria, an acidotic diet has been found 
to be more beneficial This is probably true 
m cases in which there is marked vagotonia 
This regimen can be enhanced, according to 
Beckman,*** by the administration of nitro- 
hydrochlonc acid 

Cc 

B Nitrohydrochloric and 18 0 I f3 ivss 

(not diluted) 

Distilled water qs ad 120 0 | fS iv 

M Sig 1 teaspoonful in f glass of water 4 times a day 
after meals and on retiring 

Numerous investigations in the past few 
years have revealed a definite although non- 
specific anti allergic effect of glucose (30 Gm 
four tunes daily by mouth), more marked on 
intravenous injection (3 to 20 cc of a 20 
per cent solution) Cane sugar is far less 
effective In animal experiments as well, 
feeding of glucose or mixing of the antigen 
with glucose has been found to result in a 
definite decrease in or even complete suppres 
Sion of shock On the other hand it should 
be stressed that in cases of migraine the uitake 
of sugar should be sharply reduced 
There have been various explanations as to 
the beneficial effect of sugar therap> The 
most likely one is that of Barber and Oriel, 
who assume a disturbance of the ‘ pexic” 
function of the liver m allergic diseases, and 
therefore try to increase the glycogen content 
of the liver The authors have had encourag- 
mg results with a combined insulin and carbo 
hydrate therapy (5 to 10 units of insulin three 
tunes a day, together with large amounts of 
sugar) 

•MBecKHA'i H Trcxtmer 
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3 . Drugs 

The majority of the drugs emploj-ed in the 
treatment of allergic diseases owe their action 
to their effect on the autonomic nervous 
system (see Table 10, p. 60) The sym- 
pathomimetic adrenergic drugs have their 
greatest value in the alleviation or control of 
acute allergic symptoms, while certam of the 
parasympathomimetic drugs are used in pro- 
longed courses in an attempt to increase 
tolerance nonspecifically. The drugs de- 
pressing autonomic function have a more hm- 
ited range of usefulness, but derivatives of 
ergotamine are the drugs of choice in the relief 
of migraine, and atropine has certain indica- 
tions. 

The most important drug in the symp- 
tomatic treatment of allergic diseases is vv ith- 
out doubt epinephrine (adrenalin), which, by 
stimulating the endings of the sympathetic 
nerves, produces vasoconstriction and thereby 
counteracts the anaphylactic dilatation of the 
blood vessels. Epinephrine hydrochloride 
(0 5 to 1 cc. of a 1:1,000 solution, subcuta- 
neously) is the sovereign remedy for ana- 
ph> lactic shock. Somewhat smaller doses are 
effective in the vast majority of attacks of 
asthma, and will relieve the pruritus of acute 
urticaria, the swelling of angioneurotic edema, 
and numerous other allergic manifestations. 
However, epinephrine frequently causes dis- 
agreeable side effects, su^ as tremor, pal- 
pitation, profuse sweating, throbbing head- 
ache, vertigo, and a feeling of anxiety, rest- 
lessness, and apprehension. Carver observed 
four patients who had tetany immediately 
following moderate doses of epinephrine, and 
relieved by intravenous calcium. In very rare 
cases, even hemiplegia, the result of a ruptured 
cerebral vessel, has been reported. Apple- 
baum®^ has also described two instances of 
cerebrovascular accidents following injections 
of this drug, presumably due to cerebral anoxia 
or ischemia from vasoconstriction of the 
cerebral arterioles. Care must be exercised in 
the choice of dosage and in avoiding an 
inadvertent intravenous injection. Epi- 
nephrine is contra-indicated in hypertension, 
hyperthyToidism, arteriosclerosis, especially' 
cerebral arteriosclerosis, organic heart disease. 


angina pectoris, and certain stages of surgical 
shock A way of minimizing the unpleasant 
effects of epinephrine is to administer it in 
divided doses according to the technic of Hurst 
and Bray. In this method, 0.1 or 0.2 cc. of 
1:1,000 epinephrine hydrochloride is injected 
subcutaneously, and repeated every five and 
later every ten minutes, until a full therapeutic 
effect IS noted, or until a total of 1 cc. has been 
given In order to av oid unnecessary' pain the 
needle is left in place. 

In animal experiments, Ruskin*^* found 
epinephrine ascorbate to have about twice the 
bronchiole dilating capacity of the hydro- 
chloride. 

Unless an immediate effect is necessary’, a 
slow -acting epinephrine may' be used, such as 
epmephnne m oil (Kenney**) or in gelatme 
(Spam et al *^), since absorption is much 
slow er w hen these vehicles are employed. The 
usual dose is 0 5 to 1 5 cc. intramuscularly of a 
preparation containing 2 mg of epmephrine 
base per cc. (a 1:500 suspension). It has its 
greatest usefulness in chronic asthma, as well 
as urticaria (Keeney,*^* Thiberge®*), angio- 
neurotic edema, serum sickness, and certain 
cases of hav fever (Keeney®*). In some 
circumstances, it is desirable to control the 
symptoms promptly by an injection of aqueous 
epinephrine hydrochloride, followed by an 
intramuscular injection of the longer-acting 
suspension in oil. With these preparations 
few er doses need be given in tw enty-four hours, 
with the result therefore that the side effects 
are usually’ far less distressing. However, 
since epinephrine in oil is a suspension rather 
than a true solution, absorption may be ir- 
regular, accounting for une.xpected adrenalin 
reactions in certain cases. 

In asthma a bronchial spray with 1 : 100 
epinephrine is often highly beneficial. It is 
necessary’ for this purpose to use a special 
nebulizer that produces a very fine mist and 
contains no metal 

In this connection mention may' be made of 
the favorable influence of the “insulin thrust” 
or “vegetative insulin shock” on allergic 

»M|^ENE\, E. I. Bull. Johns Hopkins Hosp 42 227, 1933, Am 

J M Sc l«t815. 1939. 

•siSPU'f, W C . Sr»AC5S, M B , and Fccas, A M J Allergy 

H: 209. 1919 

wTHiBe»cz,X F • M Rec 152- 131, 1940 
etVrrvP.T-E L J. Allergy 19 590, 1939. 
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■diseases, because it is believed to be attnbut 
able to a reactne production of epinephnne m 
the organism (Bartelheimer®’'’) 

In milder cases, epinephrine injection ina> be 
replaced by ephednne sulfate injections (005 
Gm or 54 gram) or by the administration of 
any of the following sjrapathomunetic drugs 
ephednne sulfate, propadrine hydrochloride, 
neosyncphrm hj drochloride, benzednne sul 
fate Friedman and Cohen*®' found netfaa- 
mine hydrochloride, a new ephednne like 
drug, to be rather effective in asthma and hay 
fever, and to be effective occasionally after 
ephedrme had failed Hansel*” eraplo)red it 
in combination w ith theophylline isobuta 
nolamine It can be administered intra- 
venously, intramuscularly, or by rectal sup 
pository when necessar> Since ephednne is 
acted upon by the same enzyme (amine 
oxidase, found in blood and many tissues) 
as epinephrine, it tends to preserve the latter 
from being destroyed (Gaddum and Kwiat 
kowski“®) The oral dose of ephednne sulfate 
IS 0 02S to 0 050 Gm (54 to 54 gram) three or 
four times daily for adults, 0 010 to 0 015 
Gm (1/6 to 54 gram) for children between the 
ages of 6 months and 5 years, 0 005 Cm 
(1/12 grain) for infants under 6 months 
Brown“* suggested the administration of an 
enteric coated tablet of ephednne at bedtime 
in order to delay its action for three or four 
hours 

Ephednne (1 to 2 per cent), propadnne (1 to 
3 per cent), neosyncphrm (54 to 1 per cent), 
and privine (naphazoline) (0 05 to 0 1 per 
cent) are also advantageously used for m 
stillation into the nose, as is benzednne by 
inhalation Patients should be warned not to 
abuse these vasoconstrictors by overly frequent 
application 

Particularly useful are combinations of 
ephedrme with small doses of one of the 
barbiturates (phenobarbital), for counter 
acting the cerebral stimulation, and one of the 
xanthines, such as aminophylline or theo 
bromine, which have a vasodilating and 
antispasmodic effect 

■wBastelhlimi'R H Muenden med Wcboschr 91 171 1944 
en Friedman A J and Cohen A E ^9rlh»e»lMed 43 138 
1943 

K! Hansel F K Ann Allergy I 199 1943 

IJJGADDUN J H andkwIATKOWSKI J Ih>sioI M 87 1938 

Brown E A New England; Med 273 843 1940 


Tphedrine suifale 0 023 ( gr | 

Phenobarbital 0 015 I gr J 

•tminophylline 0 100 I gr i Ts 

D t caps no xx 
Sig 1 capsule 3 times a day 

Aminophylline and other xathmes may also 
be administered b> vein or b; rectum and are 
particularly and often dramatically effective in 
terminating an attack of asthma 
Atropme acts on the condition of anaphj 
lactic shock by paralyzing the parasym- 
pathetic nerve endings in the smooth mus 
culature, and is thus able to stop or even 
prevent spasm of these muscles The dose for 
attack IS 1 mg (1/60 grain) subcutaneously 
In less acute cases, 54 to 54 nig three times 
daily will suffice Atropine is usually contra 
indicated m asthma, since it renders the 
bronchial secretions more viscid and hence 
more difficult to raise, therb> increasing the 
patient’s distress It is most useful in those 
cases of rhmopathy or hay fever with ex 
ceedingly profuse watery nasal discharge, 
which may be diminished by moderate doses 
by mouth, as well as in gastro intestinal 
allergy 

Ergotamine tartrate (gynergen) and dihy- 
droergotamine (D H E 45) by mouth or 
subcutaneous injection are effective in the 
relief of migraine (see chap XXVI) The 
abdominal pain, nausea, and vomiting some 
times produced can be controlled by an in 
jection of atropine 

Opiates, such as morphine, are mentioned 
only to be condemned Although asthma 
may be relieved, their use is unsound because 
of their depressant effect on the respiration 
and on the cough reflex, causing retention of 
bronchial secretions and possibfy suffocation, 
and they are therefore definitely dangerous 
However, preliminary investigation indicates 
that demerol, a synthetic drug with anti 
cholmergic, spasmolytic, and analgetic prop 
erties, may be less dangerous It is employed 
by mouth or by injection in doses from 35 to 
100 mg (54 to 154 grains) (iSoth, Hecht, and 
Yonkman®**), and may permit a reduction in 
the effective dose of epinephrine (Batterman 
and Himmelsbach*”) 

*»K0TH P H Hecht H H andVoNKUAN F F Ann Int 
Med n 17 1911 
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Calcium decreases the excitability of the 
autonomic nen’ous system and the pennea- 
bility of the capillaries. In our experience, 
however, this drug is effectixe only when 
administered in sufficiently large doses, and 
particularly intrax enousl} in doses of 10 to 20 
cc. of a 10 per cent solution. Except in cases 
of hj-persensitiveness to bromide, we have 
found the following combination to be quite 
effective: 

Cm. or Cc 

Calcium chloride 

Sodium thiosulfate aa 10 0 

Sodium bromide 3 0 

Stenle distilled water qs ad 1000 

Calcium chloride, while more effectixe than 
other calcium compounds, has the decided 
disadx-antage that the slightest amount outside 
the vein, as may happen in patients with poor 
veins, will produce a painful necrosis. For 
this reason calcium gluconate is often prefer- 
able, and for intramuscular injection only the 
gluconate can be used. 

Oral administration of calcium will be 
effective only in large doses gix-en for a con- 
siderable period of time. 

Cm ofCc 

I) Calcium chloride 24 0 I 5 m 

Distilled water q.$. ad360 0 | (3 xu 
M. Sig.. 1 ublespoonful S times a day 
B Calcium gluconate 0 3 ! gr mi » 

Sig ' 3 capsules or tablets 3 times a day 

Parathormone injections might also be 
jnenthned hece, because this mobdires the 
body’s own calcium. In human beings 
(Hajos) as well as in experimental ammaU 
(Docimo), these injections sometimes bring 
about a marked reduction in the manifestations 
of shock. 

Potassium chloride, in a dosage of 0.3 Gm. 
(5 grains) three times a day, with a full glass 
of water, is said by Bloom to have an anti- 
allergic effect. Numerous attempts have been 
made to confirm the claim of clinical efficaej", 
but as a rule this drug has been found to be 
ineffectix’e. 

General anesthesia by ether, urethane, chloro- 
form, etc., is said to prexent the onset of 
shock following reinjection of the antigen 
(NikolaefI and Goldberg). \MiiIe some suc- 
cessful animal experiments have been reported. 


the anti-anaph\ lactic effect of narcosis in 
human beings is disputed. Moreox'er, this 
method mx'olves the danger of unfortunate 
accidents. Thus, Quill reported a sudden 
respiratory' death following administration of 
tetanus antito.xm to a patient under ether 
anesthesia 

No satisfactory' explanation of the effect 
of anesthetics has been advanced. Besredka’s 
onginal theory — that the shock is dependent 
upon the central nervous system and can thus 
be inhibited by' reducing the excitability’ of the 
nerx'ous centers — has been refuted by’ Doerr, 
who pointed out that the effect of narcosis is 
achieved in the periphery without the medi- 
ation of the brain 

General anesthesia (ether or cy'clopropane by' 
inhalation, ether or avertm by rectum) is 
sometimes indicated m status asthmaticus, but 
merely for its relaxant effect and to prox-ide a 
period of rest for the patient. 

Recent mx'estigations seem to indicate that 
in the allergic individual x’anous autonomic 
disturbances, both sympathetic and para- 
sympathetic, frequently occur simulta- 
neously". This might explain the beneficial 
effect often obtained with Bellergal, a prep- 
aration composed of a combination of bella- 
folm, gynergen, and phenobarbiial (2 to 4 
tablets daily). Mention should also be made of 
the fax'orable mfluence of phenobarbiial (0 OOS 
to 0 03 Gm or to H grain, three times a 
day) The effects of this drug are attributable 
to Us quieting influence on the basal ganglia of 
the braia. 

Ethylene distdjonale (allergosil) has been 
advanced recently as a means for treating the 
allergic state, irrespectix e of the clinical 
picture, based on the concept of Evans, Bod- 
man, and Maisin“’ that the allergic slate is 
basically’ due to an abnormality of carbohy- 
drate metabolism resulting from the absence 
in the body of certain catalysts of coenzy’mal 
activity. This drug was found in x’itro to 
have the requisite properties. However, re- 
ports of its protective action against exper- 
imental anaphylactic shock could not be con- 
firmed by Fisk, Small, and Foord.*^* Although 
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some fa\orable clinical reports have appeared 
(Smith, Wasson,®^® and Bartlett***), cspe 
cially as regards pediatric allergies, they could 
not be confirmed by Archibald,*** and Kurland 
and Bubert**'’’" found the preparation to have 
little if any therapeutic value m chronic 
bronchial asthma Hence, caution must be 
enjoined*** until a more careful evaluation of 
its effects, based on thorough experunental 
and chmcal investigation, is established 
The early optimistic results with the use of 
large doses of ascorbic acid (vitamm C) m the 
treatment of hay fever, asthma, food allergies, 
and other diseases of h>'persensitiveness have 
not been confirmed bj other investigators, m 
eluding the authors It may, however, be 
effective m the detoxification of the arsenicals 
Finally, hstamine and acetylch<dtne therapy 
should be mentioned, since both are used, 
sometimes with satisfactory results, in certain 
cases of asthma (Dzsmich,*** TTiiberge,*" 
Farmer***), urticaria (Ernstene and Banks,**’ 
Alexander and Elliott,*** Porch***), cold hy 
persensitiveness (Btaj ,*’* Roth and Horton***), 
light hypersensitiv eness (Capps and Young**'), 
hypersensitiveness to insulin (CoUens, Lerner, 
and Fialka,*“ Roth and Rynearson***), and 
Meniere’s syndrome (Horton***) 

However, the present authors are of the 
opinion that the protection obtained with these 
substances is of the nature of a nonspecific 
pharmacologic tolerance rather than due to a 
nonspecific desensitization In this connection, 
Alexander*** makes an interesting observation 
in his experience, histamine has no value 
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in the treatment of extrinsic allergy, m which 
the cause is a specific hj’persensitiveness, but 
may be helpful in intrinsic allergy 

Techi^ic Eveept lor the rapid intravenous method 
as used by Horton in the treatment of M^mere s sjn 
drome (see p 825) the average treatment schedule re 
quires particular caution The initial dose of 0 01 
gamma or 0 00001 mg (0 1 cc of a dilution containing 
0 0001 mg |>er cubic centimeter) is given intradermall) 
In the absence of untoward reactions subsequent doses 
are injected subcutaneously at fortj eight hour inter 
vab Successive doses of 0 2 cc 0 3 cc 0 5 cc and 
08cc ofthisdilutionaregiven then the strength of the 
preparation is progressively increased until a dose of 

0 1 mg (100 gammas) is reached Final doses should 
notexceedlcc oftheOlmg per cubic centimeter con 
centration A total of fifteen injections generally 
suffices 

Histamme is usually desenbed in terms of histamine 
base It IS commercially available however as hista 
mine aad phosphate and histamme dih>drochloride 
both preparabons are standardized in terms of the 
U S P arhidroussalt 2T3»g oftbefwmei and! S 
mg of (be latter being equivalent to 1 mg of lustamine 
base To convert to the quantity of base the dipbos 
phate nay be multiplied by the factor 0 36 and the 
dihydrocbloride by 0 66 Bosage may be calculated 
in termsoi either the salt or histamine base but caution 
should be exercised lest these doses be confused 
Recent pr^rations give both dosages e g ampule 
ofhistamine acid phosphate 2 75mg mice (histamme 

1 1000) ’ Since the higher dilutions deteriorate 
rapidly, they should be prepared m comparatively 
small amounts at least once a week and kept refnger 
ated 

Intravenous histamme (1 rag diluted m 500 cc of 
isotonic sodium chloride solution) has recent!) been 
recommended for the treatment of migraine bj Butler 
and Thomas 

Histamine should be employed carefull) , if 
at all, in aged or arteriosclerotic patients, and 
m asthmatic persons very small doses should be 
administered, as larger amounts may induce 
attacks Foffowing the injection, the face 
may flush rapidly, and with larger doses 
shivering and faintness may occur, accom 
panied by a fall in blood pressure and a rise in 
pulse rate Such symptoms are ordinanlj 
of short duration, lasting only fifteen to twenty 
mmutes, if they are excessive, recourse may be 
had to epinephrine to control them Shock, 
headache, and anginal pains inthe chest ma y 
follow a large dose, although doses of several 
imlhgrams have been given by some observers 
to healthy subjects without apparent harm 

EVidTaOVAS W A I A M A 128 173 I94S 
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Histamine is contra-indicated during preg- 
nane}- and menstruation. 

Since histamine is non-antigenic, histamine- 
azoprolein complex (Hapamine) was produced 
by Fell and his associates**’ b}- chemically 
combining histamine with despeciated horse 
serum globulin. \\’hile the histamine treat- 
ment per se is considered by the majority of 
authors as a form of pharmacologic rather than 
immunologic therapy, Sheldon and his as- 
sociates^^ attempted to attain an active non- 
specific h}posensitization bj- the administra- 
tion of histamine azoprotein The theoretic 
goal was the production of antibodies to 
histamine that would neutralize any histamine 
liberated by any specific antigen-antibody 
union and would thus prevent the development 
of sj-mptoms. Precipitins produced in animals 
(Fell*”) and in human patients (Cohen and 
Friedman**®) were at least partially specific 
for histamine. Animals were protected 
against anaphyla-xis by immunizatiern with this 
substance, and human beings appear to acquire 
a capacity for rapid histamine neutralization, 
whidi could also be demonstrated by means 
of skin tests with eserine (Cohen and Fried- 
man®**). This method has been recommended 
for allergic conditions in which the allergen is 
not discos erable or cannot be completely 
avoided, or in which other therapy is inef- 
fective. 

Techxic. If an initial subcutaneous dose of 001 cc 
causes little or no reaction, subsequent doses e>ery f®ur 
or 6>e days may be slowly increased {at first by 001 
or 0 02 cc , bter by 0 I or 0 2 cc.) until I to I 5 cc is 
being given If intolerance is noted at any level, dosage 
should be reduced. Particular care should be employed 
in cases of contact dermatitis. When improvement 
occurs, the intervals between doses may be increased to 
one week or longer, but if sj-mptoms recur, the entire 
course of therapy is begun again. Cohen**’ has lecom- 
mended a more intensiv e schedule, beginning with 0 1 
cc., followed by 0 5 cc , and then by five 1 cc doses at 
fiv e day intervals A similar series is giv en after a rest 
period of two months. 

Sheldon**^ employed histamine-azo-de- 
speciated horse serum globulin in the treat- 
ment of 76 allergic patients of N-arious t>'pes. 
Cases of physical aUerg}- seemed to be bene- 

“'Shiidon, j M .Feh.,X , JoHNSTov, J. W.,andHowi«,H-A : 
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fited most, and promising results were also 
obtained in the dermatoses. Local reactions 
were frequent at the site of inj'ection. No 
correlation was found between the dosage and 
the rebef obtained. Warren and Findley®*® 
reported fa\ orable results in the treatment of 
migraine, Derbes**' in asthma, and Cohen®*® in 
urticaria and angioneurotic edema. How- 
ever, increasing experience with this substance 
has revealed a considerable number of un- 
toward reactions, even to verj' small or in- 
tracutaneous injections, and especially in 
patients sensitive to horse serum or dander 
(Dutton, Ejermann, Forman, Bowen, Ed- 
rmgton, Braden, Epstein — all in 1944 and 
1945 International Correspondence Club of 
.\llerg\' Letters — and Browm*®). These in- 
clude not only extreme local reactions and 
alarming constitutional reactions, but also 
asthma, generalized urticaria, abdominal 
cramps, e.\foliative dermatitis, and neuritis. 
We have observed a very severe anaphylactic 
shock with mtense abdominal cramps appear- 
ing 5 hours after the fourth dose of this 
preparation. Further mvestigation of his- 
tamine-azoprotem, as regards both its thera- 
peutic efficacy and its potential dangers, is 
necessary. 

.Another histamine derivative, B-(5-iniida- 
zolyl) ethyl carbamido protein, appears to 
afford some protection against anaphylaxis in 
animals (Rodney and Fell*®*). 

Histaminase, a histamine-inactivating en- 
z>me, has been considered on pp. 104 ff. Clini- 
cal experience with it has been generally dis- 
appointing, except in some cases of physical 
allerg}-. 

In the case of allergic patients who pre- 
sented feature of cholinergia, such as excessive 
sweating, salivation, indigestion of the hy- 
pieracidity tj-pe, intestinal spasticity, and 
dermographism, Pearson®®* suggested injection 
of 0.5 mg. of an acetylcholine derivative 
(mecholyl) subcutaneously-, increasing the 
dose daUy- by 0.5 mg. as long as tolerated. In 
general, 5 mg. is given weekly- for two months. 
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If a general reaction occurs, it can be controlled 
b} applying a tourniquet above the ate of in 
jection Pearson holds that by daily chohner 
gic stimulation with mecholyl one may 
stimulate more efficient cliolinesterase action 
This IS the enzyme that normally causes im 
mediate destruction of acetylcholine in the 
tissues Pearson reported good results in cases 
of asthma, urticaria, and angioneurotic edema 
Logue and La\\s,“* however, were unable to 
confirm this effect in cases of asthma 

Benadryl, a synthetic antihistamine prep 
aration, offers great promise in the treatment 
of a number of allergic diseases Intravenous 
administration (60 mg in 100 cc of saline 
solution) has been found to provide rapid 
relief of acute symptoms of hay fever, rhi 
nopathy, urticaria, angioneurotic edema \as 
cular headache, and the early stages of Mem 
ere’s syndrome Sustained relief requires con 
tinued therapy by intramuscular injections (20 
mg ), which are moderately painful, or orally 
(50 to 100 mg two to five times daily) The 
larger doses, particularly by mouth, rather 
often produce side effects of drowsiness, 
dizziness, w'eakness dilated pupils, dry mouth 
and nervousness though rarely of sufficient 
severity to necessitate discontinuance of 
therapy Rarely, acute nausea and vomiting 
occur The optimum daily dose for children 
IS 2 mg per pound of body weight divided into 
two to four doses The drug appears to be 
particularly efficacious in urticaria and phys 
ical allergies (See also pp 105, 7o5) 

4 Irradiation treatvient 
Rays (roentgen, grenz, ultraviolet) may 
exert their anti allergic influence m three ways 
(1) by metaspecific hyposensitization, (2) by 
nonspecific reduction of the sensitivity (3) 
by stimulating the reticulo endothelial system 
to increased antibody production 

An example of metaspecific hyposensiti 
zation IS presented by any irradiation treat 
ment that is sufficiently strong to result in 
slight damage to the tissue Thus, the 
favorable therapeutic effect of X rays for 
example, may be compared with that of 
foreign protein therapy Because of the 
protein disintegration as chemically demon 
strated by Urbach and Schmtzler,*“ break 
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down products are formed that act as met 
antigens in the allergic organism Both 
Hajos and Capelli have shown the anti ana 
phylactic influence of roentgen rays in 
animal experiments Furthermore the studies 
of Simanko Abramovitsch and Rabuchm and 
others should be mentioned here their various 
results however are not quite comparable 
since the effect of the rays depends upon a 
number of conditions that v aned m each of the 
studies (eg type of tube quality of rays — 
hard or soft — filtration, type of animal skin 
site, concentration of antigen etc ) 

Miescher made the first systematic mves 
tigations of nonspecific reduction of sensitivity 
by means of roentgen irradiation m dermatitis 
In approximately half of his cases, he observed 
a temporary reduction of reactivity about ten 
to twenty ^ys after the roentgen irradiation, 
that IS, at the peak of the reaction He 
attributed this effect to a nonspecific inhibition 
of the process of inflammation However, 
Miescher was not able permanently to change 
the hypersensitiveness of the skin Schreus 
and Willms on the other hand report that by 
using unfiltered rays they produced in 9 of 14 
dermatitis cases a state of reduced reactivity 
lasting for many weeks They attribute the 
recurrence of the hypersensitiveness to the fact 
that the rest of the skin was not similarly 
rendered insensitive and suggest mild irradi 
ation of the entire skin surface m allergic skin 
diseases A similar if not identical view had 
previously been advanced by Buck/, who 
recommended general irradiation with grenz 
rays 

Finally, the third possibility — namely, the 
effect of the rays with regard to stimulation of 
the reticulo endothelial system to increased 
antibody production — must be briefly con 
sidered We prefer to discuss this theor> as a 
workmg hypothesis here, rather than in con 
jiection with metaspecific hyposensitization 
In the latter, the titer of specific antibodies is 
mcreased by metaspecific agents, whereas m 
the mechanism under consideration, the re 
ticulo endothelial system is stimulated for the 
purpose of greater antibody production 

Numerous authors have demonstrated m 
various ways that general irradiation with 
small roentgen doses (and also w ith radium and 
strong sunlight) increases the activity of the 
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reticulo-endothelial system. Indeed, Urbach 
and Wiedmann®*^ were able to show that 
irradiation affects chiefly the reticuJo-en~ 
dothelial system of the skin. When animals 
were injected intracutaneously with extracts 
of irradiated and nonirradiated skin, then 
tumor material introduced into these sites 
twenty-four hours later, a response was ob- 
sen’ed consisting of a great swelling in the sites 
of the injection of nonirradiated skin extract, 
while the sites that had been injected with 
irradiated skin extract presented either no 
cancer formation whatever or nothing more 
than an evanescent epithelial thickening The 
results were excellent when unfiltered roentgen, 
radium, or grenz irradiation was given, not 
nearly so good with moderate filtration, and 
quite poor when heaNy filters were used. 
These findings coincide with the microscopic 
studies, for a definite increase m the reticulo- 
endothelial cells (histocj'tes) of the skin is seen 
only after mild, superficial irradiation The 
results of these investigations (nonspecific 
increase in antibodies as the result of functional 
stimulation of the reticulo endothelial system 
of the skin) may explain at least some of the 
beneficial effects of roentgen irradiation in 
allergic skin diseases. 

A discussion of the favorable effects of 
roentgen irradiation on asthma and allergic 
rhinopathy will be found on pages 643 and 50r. 

5. Habituation or Tolerance 

“Habituation” or “tolerance” designates a 
decreased reactiv fty to a given cfiemicaf sub- 
stance or ph) sical agent that previously pro- 
duced a pathergic reaction. Thus, there is 
habituation (o certain drugs — commonl}' called 
“drug fastness”— and also to narcotics, al- 
cohol, and tobacco, commonly know n as toler- 
ance. One speaks of refractoriness, or re- 
active exhaustion, when the skin no longer 
reacts to a given substance (e.g., histamine) 
that previously had repeatedly evoked an 
inflammatorj’ reaction. 

The methods of habituation have been 
employed chiefly in the physical hj'persensi- 
tivities (due to pressure, cold, heat, light). 
Duke^'’*‘*' v\as probably the first to resort 
to sv’stematic application of cold water in the 
management of urticaria due to cold; to irradi- 
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ation vMth a 1,500-watt nitrogen lamp in treat- 
ment of urticaria due to heat, to increasing 
exposure to the type of light that was not 
tolerated, and to frequent rubbing of the skin 
with a hard brush in cases of mechanica' 
urticaria (Fig 77) Lehner and Rajka have 
reported not only local but also general “de- 
sensitization” in cases of urticaria factitia. 
Vallerj'-Radot and Blamoutier were able to 
cure Cold urticaria with systematic cold hand 
baths The senior author cured a severe 



Fig 77 Exhvcstion TitE\TiiE.M of Dejuidgkafki^u 
Skin area in outlined vjuare was rubbed with inireas- 
mg force twice a daj for ten da\-s Distinct^ less 
raarked response in this region contrasts with that be- 
low, produced in area not pre\iousl> treated. 

cold urticaria m a surgeon by means of 
sj-stematic cold showers P S. Meyer, Volk, 
and Sellei and Liebner, as well as others, suc- 
ceeded m eliminating or at least definitely 
decreasing light hypersensitiveness in cases of 
hydroa aestivale by systematic irradiation with 
gradually increasing doses of ultra-violet rav s 
during the winter months 

The list of therapeutic measures designed to 
“accustom” the patient might well include the 
use of breathing exercises in asthma and rhin- 
opathy, since the mucuous membranes of the 
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nose and bronchi thus become accustomed to 
irritation from without 
Fmall}, we should also mention here the 
procedures designed to harden the skin 
J Jadassohn, and also Eller and Schwartz*** 
have pointed out that continuous contact with 
irritants tends to harden the skin, while in 
termittent contact fails to do so Peck et al •** 
found that hardening’ occurs frequentlj in 
w orkers w ith industrial contact dermatitis, but 
not in all individuals and may be overcome by 
exposure to a greater concentration of the 
sensitizing chemical than that to which toler 
ance has been established It may be per 
manent, but in most instances it disappears if 
the exposure to the allergenic agent is discon 
tinued for any length of time 
Torok IS of the opinion that the changes m 
the reactivity of the skin, which increases 
after the first three or four mechanical ther 
raal, or electric stimulatious and decreases on 
subsequent exposure, is attributable to the 
action of tissue substances formed during the 
course of the reaction in the skin According 
to this author, there are two groups of such 
tissue substances, one of w hich— corresponding 
to the H substance of T Lewis— increases the 
reactivity, while the othea — provisionally 
called the R substance by Torok -decreases it 
The habituation of the skin to the influence of 
external agents is probably the result of the 
increased production of the R substance 
These substances are not to be confused with 
the skm sensitizing or blocking antibodies of 
Cooke and of Lehner and Rajka (see p 143) 

6 PSYCHOTHERAPV 

Every physician who has had much to do 
with allergic individuals knows what an im 
portant part is played by psychosomatic 
influences in the production of allergic con 
ditions, he readily understands, therefore, that 
these influences must be accorded very special 
consideration in connection with the treatment 
of these patients To avoid repetition, the 
reader is referred to the pertment experiments 
and examples given on page 74 Consequently, 
every allergist must be capable of grvmg 
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ad\ice and treatment along psychic lines 
In some isolated and especially severe cases it 
may be advisable to refer the patient to a 
psychiatrist with training in allergy 
However m the vast majority of allergic 
patients the conscientious physician with an 
elemental knowledge of psychic relationships 
and w Ith a sympathetic and reassuring attitude 
IS fully capable of handling the situation In 
fact, his so doing w lU av oid a certain amount of 
psychic trauma inherent m a formal neu 
ropsychiatnc consultation many patients 
being totally unaware of any connection be 
tween their emotional life and their symp 
toms, and consequently resistant, at least at 
first, to any suggestion of this sort How 
ever, m time, nearly every patient m whom 
psychogenic factors are of any considerable 
importance can be led to an acceptance of this 
idea 

It IS important, if not essential for the 
allergist to determme whether psychogenic 
components constitute the direct and sole 
cause of the allergic complaint, as only rarely 
happens whether they act as predisposing 
factors or as a trigger mechanism or whether 
they are merely the secondary result of a 
chrome, often incapacitating disease For 
It must be realized, with respect to the last 
mentioned possibility that allergic conditions 
frequently are the cause of considerable 
economic disability, social dislocation and 
interference with normal domestic and family 
relationships The extent to w hich the patient 
employs his complaints for the purpose of 
gaining conscious or subconscious ends, as in 
pampered child or housewife or to achieve 
family domination, or to excuse failure to meet 
a competitive situation should receive con 
sideration In such instances, alteration of 
the family relationship so as to remove the 
psychic gam” may produce gratifying results 
Appropriate psj chotherapy requires no for 
Tnaliyjd approach Allow mg and indeed, 
subtly encouraging the patient to discuss 
freely and without embarrassment not only 
his complamts, but also apparently unrelated 
sources of unhappiness, fears, and feelings of 
inadequacy and msecunty may be all that is 
necessary This may require several inter 
views In others, persuasive comments tend 
mg to give the patient insight into certain less 
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apparent interrelationships, to overcome psy- 
chologic maladjustments, and to lead him to 
arrive at a feasible solution of his problems 
are necessarj*. Sexual conflicts should be 
dealt with by appropriate means. In many 
cases, a carefully phrased chat with other 
members of the family or with close associates, 
sometimes without the patient’s knowledge, 
is of ^■al^e, both in eliciting information and in 
correcting frictions arising in the home or at 
work. \Vhen necessarj*, removal of the patient 
from unpleasant or intolerable surroundmgs, 
often under the guise of a “trip” or a change in 
climate, is followed quite frequently by an 


amazing improvement. Finally, repeated re- 
assurance that his disease is not incurable, at 
least in the sense of obtainmg sjTnptomatic 
relief, that life need not be unsatisfactorj’ and 
burdensome for the rest of his days, and that 
he may look forward to a useful, happy future, 
constitutes an invaluable feature of psy- 
chotherapy. 

It must be apparent from the foregoing that 
perse\'erance and confidence, on the part of 
both the physician and the patient, ate two 
definite prerequisites for the successful treat- 
ment of allergic patients. 



Part Two 

ETIOLOGIC AGENTS OF ALLERGIC DISEASES 


T he second part of this book w ill be devoted 
to discussion of the substances eliciting 
allergic responses. In Part One it was shown 
that the pathogenic mechanism of an allergic 
disease is the result of the combined effect of 
predisposing (actors and eliciting agents. 
The various predisposing influences have been 
discussed in detail; the provocative agents will 
be considered here. 

Up to the present time, the allergic agents 
of e'ltemal origin have for obvious reasons re- 
ceived the greatest share of attention and study 
Relathely little is known about the second- 
ary' exogenous and the endogenous allergens, 
the salient facts about them ha\e been cov- 
ered in chapter IX 

At present, it is impossible to subdKnde the 
primary exogenous allergens according to any 
single principle. For practical reasons, how- 
ever, we have resorted to the follow mg more or 
less arbitrary categories: inhalants, mgestants, 
lajectants, contactants, physical agents, in- 
fectants, and parasitic agents The dtfli- 
culties invoh-ed m arrh'ing at one fundamental 
principle of classifleation make a certain 
amount of overlapping unavoidable \\ e have 
tried, however, to ob^'iate this as far as pos- 
sible by proper cross references. 

It will be apparent to the reader that many 
substances are capable of exerting an allergenic 
influence by way of more than one route of 
entry. To cite just a few e.xamples: Peni- 
cillin may produce manifestations of hyper- 
sensitiveness after injection, ingestion, or con- 
tact with the skin. The same food which 
causes urticaria, asthma, or rhmopathj when 
eaten by some individuals, may be responsible 
for dermatitis of the hands, circumoral re^on. 


or eyelids when allowed to contact these areas, 
in the same or other patients. And, indeed, 
the odor of foods may affect still others. 
House dust and pollens, which are of such 
notable importance as inhalants, can also act 
as contactants. Numerous similar instances 
will be found m the ensuing pages. 

Aside from any other reason, considerations 
of space alone would make it impossible to 
present anythmg like a complete list of all the 
substances and combinations of substances 
that have, at one time or another, been re- 
ported as evoking hypersensitivities. The 
important causative substances vary greatly 
from country to country, and even from lo- 
cality to locality, depending to a great extent 
on the local flora, on the species of animals 
most frequently encountered, on the use of 
certain apparel, comestibles, chemicals, and 
cosmetics, on the dietary customs, and so on 
Xevertheless, we shall attempt to point out 
the most important allergens, and to discuss 
briefly their distribution in nature, in food, 
in fabrics, and in other ways in the environ- 
ment. 

A knowledge of these facts is essential, both 
in properly exaluating the patient’s exposure 
as a first step in establishing the etiologic 
diagnosis, and in planning an effecth e thera- 
peutic regimen For many allergenic sub- 
stances occur in unrecognized or “hidden” 
form, so that their detection requires some 
understanding of the components of prepared 
foods, the composition of cosmetics and fabrics, 
and the ingredients of proprietarj- drugs and 
dentifrices. In fact, it is not too much to say 
that the allergist must be cognizant of the 
totality of the environment of his patients 
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Chapter XIII 
INHALANTS 


TT HAS become increasingly apparent during 
-L the past few years that the majonty of 
cases of asthma and allergic rhmopathy that 
are of exogenous allergic origin are due to 
inhalation of epidermal substances, house dust, 
pollen, mold, smuts, rusts, or \olatile oils 
In addition, occasional cases of urticaria, 
angioneurotic edema, neurodermatitis, and 
migraine may also be brought on m this 
manner 

A. DUST 

Dust is certainly the most important of the 
inhalant allergens, especially in relation to 
asthma We do not refer to the nonspecific 
mechanical irritation caused by street or field 
dust, for example, but shall consider only those 
cases that react specifically to dust with al- 
lergic manifestations 

In the following discussion, we shall have to 
differentiate between house dust and certain 
occupational dusts The latter are commonly 
the cause of rhmopathy and asthma m millers, 
threshers, bakers, confectioners, carpenters, 
cabinet, cigar, brush, rope, harness and mattress 
makers, pharmacists and chemists, jewelers, 
laboratoiy workers, upholsterers, wool sorters, 
furriers, cotton spmners and weavers, and 
grocers The chief difference between the 
occupational dusts and house dust is that the 
allergenic ingredients of the former are, by and 
large, known, and are usually of protein 
nature House dust, on the other hand, is a 
material of highly complex nature, as will be 
shown later Cases of hypersensitiveness to 
dust of inorganic nature are quite rare How- 
ever, there is Hofbauer’s report’” on a patient 
with asthma who had attacks only on passmg 
through a certain district Geologic mvestiga 
tions revealed the presence of a speaal kmd of 
stone known as flysch When the patient’s 
bronchial mucosa was sprayed with a suspen 
sion of this material, typical asthmatic symp 
toms appeared. Moreover, the writers have 
observed a few cases of asthma in infants evi 
dently caused by dustmg powders, though 
whether on a specific allergic basis or as a 


result of mechanical irritation has not been 
determined The attacks occurred while the 
child was being powdered 
Common street dust is composed of both 
inorganic and organic constituents The in 
organic constituents consist of fragments of 
the various pavmg materials and of earth, 
while the organic part is composed, according 
to the season, of pollen, mold spores, fragments 
of leaves, insects, plants, bark, chaff, and con- 
stantly of animal hair, bits of feathers, clothing, 
shoes, etc These specific dust allergens ivill 
receive more detailed consideration in ap- 
propriate sections elsewhere in this book 
We are here exclusively concerned with the 
question of hypersensitiveness to house dust 
Kern”® and Cooke®” first called attention to 
the special significance of house dust in the 
causation of asthma, theu’ findings have since 
been confirmed by numerous authorities 
Among asthma cases tested by Cooke and 
McLaughlin, 33 per cent ga\e positive reac- 
tions to house dust, while Clarke and Burt 
report 73 per cent, and Pratt’s figure is as 
high as 79 per cent It is unportant to note 
that asthma and rhmopathy are not the only 
conditions that may be caused by the inhala- 
tion of dust Vaughan” has demonstrated 
that angioneurotic edema can also be brought 
on in this manner The senior author has seen 
a case of urticaria due to this mechanism 
It must be emphasized, however, that a 
positive cutaneous reaction to house dust in 
a given case does not, in itself, constitute con 
elusive proof of the etiologic significance of 
the dust, the appropriate elmiination and 
exposure tests must be performed before any 
definite conclusion may be draw n 

Despite all the experimental inxestigations 
that have been undertaken along this line, 
we do not as yet know just what the actual 
excitant m house dust is Depending on its 
ongm, house dust may contain any or all of 
the following constituents substances from 
animal and vegetable sources, such as feathers 
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from pillows, horse and rabbit hair, dander 
from household pets and the like, human 
dander, glue, cotton, wool, silk, and flax fibers 
from clothing, bedding, upholsterj*, rugs, and 
draper}', as well as kapok, felt, jute, pollens, 
parts of plants and of flowers, orris root, 
pjTethrum and other insecticides, tobacco, 
bacteria, mold, fungi, scales of moths and, in 
rural districts, also of butterflies. Numerous 
attempts ha\e been made to trace the anti- 
genicity of house dust to one or more of its 
ingredients. Albert, Bowman, and Walzer*” 
concluded from clinical and passive transfer 
studies that, when dust antibodies are found, 
they are present also to other dust producing 
inhalants, such as i\ool, feathers, danders, 
cottonseed, flaxseed, silk, or pjTethrum. 
Daxudson*^ found that patients who were skin- 
sensitive to house dust showed a high inci- 
dence of posithe reactions to horse dander, 
cow hair, and cat hair, and less often to 
feathers and wool. These findings and opin- 
ions are not shared by the vast majority of 
allergists. It is generally agreed that, while 
the items listed aboxe and innumerable other 
things combine to form house dust, its extract 
contains a specific antigenic principle that 
is not identical with any of its ingredients 
(Cooke*’^). This was confirmed by the 
Schuitz-Dale experiments of ffampton and 
StuU.*'^* ^^^lile animals sensitized to house 
dust also gave reactions to other antigens that 
might be present in the home, such as animals’ 
danders and feathers, desensitization with any 
of the latter did not desensitize against house 
dust antigen. AJoreover, dust from homes 
where the other common inhalant allergens 
were absent gave as good antigenic responses 
as any other samples. 

Investigations carried out by Cohen et al *” 
suggest the possibility of an allergenic factor 
being formed by the deterioration of the 
material composing the dust. It was found 
that when fresh cotton linters were kept for 
some months — after having been sealed in an 
airtight jar and autoclaved for one hour at a 
temperature (120 C.) belieied to be high 
enough to kill all molds and bacteria — thej' 
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deb’eloped an allergenic property identical with 
that possessed bj’ house dust. The authors 
concluded, therefore, that the reacting sub- 
stance in house dust is some deteriorated 
product of cotton linters de\’eloped during the 
aging process. Guinea pigs could be sensi- 
tized and shocked with this linters e.xtract.®'® 
There is e\'idence thatother organic substances, 
such as feathers or kapok, may produce a 
similar allergen on aging. 

On the other hand, it must be stressed that 
it has not as yet been possible to demonstrate 
the existence of a single characteristic antigenic 
entity in house dust (Coulson and Stevens*”). 
Adelsberger claims that the actrie principle 
in house dust is heat-resistant and insoluble in 
the usual sohents, with the exception of water. 
It is reasonable to conclude that although little 
is known about its nature, “house dust” is a 
specific antigen, unrelated to other recognized 
inhalants. 

Aside from the specific antigen, house dust 
also contains a toxic principle that may very 
well e.xplam the anaphylactoid manifestations 
occurring after injections of large doses of 
extract (Coulson and Stevens; Friedman). 
In order to eliminate the toxic factor and 
irritant constituents producing non-specific 
whealing reactions, Efron and his asso- 
ciates*” prepared a purified house dust 
extract* by means of two successive fractional 
precipitations with dioxane, two successive 
precipitations from concentrated ammonium 
sulfate solution, and dialysis, obtammg a 
stable substance of protein nature, but also 
containing caxbDbj'drate Solutions of this 
preparation up to and mcluding 0.002 per cent 
were not irritating, and it was shown to have 
high diagnostic specificity and therapeutic 
efficacj*. In\'estigations carried out by Besser 
in Dr. Urbach’s department, and by the junior 
author, confirmed the dependability of the 
purified house dust extract. 

Sutherland*’* described a method for ex- 
tracting house dust with N/lOO ammonia 
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and precipitation with sodium benzoate which 
yields a product that is largely carbohydrate 
of marked reactive capacity and therapeutic 
actiMty 

It should not be overlooked, however, that 
in a certain number of cases the causal allergen 
IS not the dust itself, but one of its components 
(e g , pollen, molds, mites) Thus, the waters 
found dust consisting of the deteriorated bodies 
of mites to be the cause of rhinopathy in as 
librarian who was in constant contact with old 
folios and parchment books It should be 
emphasized that patients reacting to house dust 
should also be tested with other common 
inhalants, and on the basis of the history, 
consideration of environmental exposure, and 
the relative size of skin tests, a decision reached 
as to the exact nature of the patient’s aller- 
gens, thereby enabling proper environmental 
control and specific treatment 

The question frequently arises whether, for 
diagnosis or treatment, dust from the patient’s 
own home or a mixture of dusts from others’ 
homes (stock dust) should be used While it 
IS true that the patient is much more exposed 
to the former, and that there is the possibility 
of Its containing some individual factor, it is 
the experience of many authors that a stock 
dust sometunes elicits stronger reactions 
Accordingly, tests should be carried out with 
both 

Tzchvic The dust is collected from the patient s 
environment by putting a new bag on the vacuum 
cleaner used in the patient s home and then tbor 
oughly sweeping all the rugs carpets draperies up 
bolstered furniture, mattresses, pillows etc , in the 
house In order to obtain a sufficient quantity of eadi 
kind of dust it is advisable to beat and shake each 
article Of course this work is not to be done bj the 
patient fcietaiieci mstruttions w ill 'oe lounh on p OSW) 
Dust so prepared in the case o! an individual patient is 
conveniently but erroneouslj called autogenous ’ 
dust Itisextractedfortwo<ia>s with frequent shak 
ing in about ten times its weight of Coca’s solution 
(consisting of 9 Gm sodium bicarbonate 500 cc of 
physiologic saline solution and 450 cc of distilled 
water 50 cc of a 1 1 000 aqueous solution of merthio 
late is added to the finished extract as a preservative) 
After filtration through several thicknesses of gauze 
and once through filter paper it is passed with aseptic 
technic through a Seitz filter and placed m sterile 
rubber stoppered vaccine vials A sample is cultured 
for sterility by aerobic and anaerobic methods, if any 
growth IS obtained it must be re filtered and re tested 
Nitrogen content may be determined by the micro 
Kjeldahl method as a rough indication ofpoteiiQ, 


although standardization according to nitrogen content 
IS not recommended Bj adding 1 cc of this extract 
to 9 cc of the diluting solution a 1 10 dilution :s pre 
pared by similar successive steps 1 100 and 1 1 000 
dilutions are obtained 

If definite, specific (not irritative) reactions 
are obtained on testing with stock or ‘ autof^ 
enous” dust extracts, if other mhalant con 
stituents of dust are not responsible, if clinical 
confirmation exists (condition worse indoors 
and m winter, aggravated by dusting and bed 
making), and if the dust precautions given 
elsewhere are therapeutically inadequate, in- 
tracutaneous hyposensitization is cautiously 
admmistered 

Technic It is best to start with 0 Oj or 0 1 cc of 
a 1 1 000 or sometimes of a 1 tOO dilution and to 
increase the dose twice each week by 0 05 cc prov ded 
severe local or focal reactions do not appear Alter 
0 3 cc IS reached the next dose is 0 05 cc of a concen 
tralion ten times stronger and so on to the limit of the 
patient’s tolerance or to a maximum dose of 0 3 cc of 
the concentrated extract ^fter a while one weekly 
injection wiilsufTce later in the course of the treatment 
the regimen should be one injection every two weeks 
continuing at that frequency until clinical insensitive 
ness IS attained 

An oral method for hyposensitization to dust 
was suggested by Barksdale”* and Blackmar 
The waters can. confirm the value of this ap 
proach with their own results, employing the 
following slightly modified technic 

TEaiNic The dust is collected as indicated above 
including a fair amount of mattress stuffing \ 
quantity of this is extracted with about four times its 
weight of glycermated saline (equal parts of physiologic 
saLne solution and glycerine) for seventy two hours 
After filtration this is passed through a Berkefeld or 
Seitz filter tested for sterility and 1 10,000 merthio 
late IS added as a iireservative This is considered a 
concentrated extract From this a 1 100 dilution is 
prepared and the patient is directed to take 1 drop in 
water three timesdaily a half hour before meals The 
quantity is doubled each day until a dose of 64 drops 
IS reached If no untoward reactions intervene the 
same procedure is followed with a 1 10 dilution 
Finally theconcentrated extract may be used with very 
cautious mcrcase of the dose drop by drop unt 1 the 
amountof a teaspoonful IS reached However m some 
patients aquantity greater than3or4 drops may cause 
focal or gastro mleslmal reactions When satis 
factory cl mcalresults have been achieved the dose is 
kept constant for a few weeks after which the interval 
between doses may be gradually lengthened 
•aButcuu* F B Tr Am Laryng Rh n S. Otol Soc 1910 
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B. AGENTS OF ANBIAL ORIGIN 
1. EpiDERiiAL Substances 

The group of epidermal allergens includes 
animal and human dander, hair, hides, sheep’s 
^ool, and feathers. 

The epidermis of animals (dander) is quite 
commonly the cause of asthma and of allergic 
rhinopathy, less often of dermatitis, urticaria 
and migraine. It is noteworthy that such 
patients are seldom aware of the cause of their 
trouble. But it is relatively easy in cases in- 
volving epidermal antigens — easier than m the 
case of most other allergenic agents — to demon- 
strate the connection and frequently to effect 
prompt relief. In mani’ cases the h>i5ersen- 
sitiveness is strictly specific — that is to say, 
an individual who is hj-persensilive to dogs 
can tolerate the presence of cats, and a case of 
hj-persensitiveness to goose feathers will not 
be affected by a pillow stuffed with chicken 
feathers But there is also such a thing as 
allerg}’ to an entire group of substances: e.g., 
hj'persensLtiveness to all tjTKS of feathers, or 
to hairs of any member of the cat family 
(lions, tigers, panthers, leopards, 

Horse dander is a common cause of asthma 
and rhinopathy m farmers, ca%-alr)-tnen, eques- 
trians, jockej's, stablemen, and veterinarians. 
But these indmduals are by no means the 
only ones who are prone to this hj-persensitive- 
ness. For example, Feinberg®* reports the 
case of a young asthma patient who suffered 
an attack e^'er^' time his mother came home 
from a horseback ride. Highly hj-persensi- 
tive in.dvvid'iaVs caw be affect^ by mere traces 
of horse dander in the air emanating from a 
near-by stable, for example, or from manure 
used on nearby lawns or gardens. 

An indi^^dual who is hj^persensitive to horse 
dander b not necessarily allergic to horse 
serum. Forster*^ and Ratner*^ have demon- 
strated that horse dander and horse serum 
contain the same antigen, but there is rela- 
tively less of the antigen in the dander than 
in the serum. Moreover, the dander contains 
another antigen that b not present in the 
serum. “Horse asthmatics” who are h>-per- 
sensitb e to both allergens will therefore react 
to horse serum as well as to dander; but those 
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who are allergic only to dander will tolerate 
the serum. This important fact led Tuft®^ 
to stress the necessity of performing conjunc- 
tival and skin tests to ascertain whether or not 
an individual who is clinical])" allergic to horse 
dander is actually h}’persensiti\e to horse 
serum. Hartmann*^ has mvestigated thb 
question thoroughly, and concluded from his- 
torj', skin tests with extracts of cutaneous 
scales, urine, and sweat of horses, and horse 
serum, as well as clinical observation, that 
there is no relationship between sensitivity to 
horse emanations and that to horse serum, nor 
to the ingestion of horse meat. Similarly, 
Duke reported the case of a man who could 
not tolerate the procimity of a horse, but who 
gave no reaction whatsoever to a subcutaneous 
mjeclion of horse serum. 

H>"persensitivenes5 to horsehair is encoun- 
tered not only in the occupational groups men- 
tioned above, but also among upholsterers, 
harness makers, and all persons whose work 
bnngs them mto frequent contact with un- 
cleaned horsehair. Furthermore, there are 
patients who are regularly exposed to this 
allergen by reason of mattresses, cushions, 
pillows, sofas, chairs, and automobile seats 
stuffed with horsehau- The padding used 
under rugs is a particularly potent source of 
the allergen because of the short and relatively 
unprocessed hair (horse and cow ) incorporated, 
and of the frequent agitation (Feuiberg®**). 
Felt hats are abo to be borne in mind in this 
connection, for felt is sometimes made of horse- 
hair alone or from a mbture of this with other 
ban. Coate made oi pony skvn and cbddiew’s 
toys covered with horsehide must also be 
mentioned here. Because of the careful 
cleansing and chemical treatment, the horse- 
hair used for the paddmg of coats and for 
similar purposes is less likely to cause trouble 

Second in frequency are the epidermal 
emanations of dogs and cals. These cases 
sometimes present an e.vtraordinary degree of 
hypersensitiveness. The writers, for example, 
have observed asthma or corv'za to occur after 
the neighbor’s dog or cat has merely lingered 
for a few moments in the patient’s garden. 
Direct skin tests and cross-neutralization tests 
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performed bj Hooker®*^ indicate that danders 
from \ anous species of dogs maj possess quaL 
tatne antigenic differences Clinical obser 
^atlons on some dog sensitive patients nould 
tend to conform with this As yet no ade 
quately multivalent extract of dog dander has 
been dev ised \\ hi!e allergy to dogs is almost 
exclusivel> dependent upon the presence of 
the living animal, manifestations of hyper 
sensitiveness to cats can also be elicited by fur 
coats carriage robes, fur caps gloves slippers, 
etc made of cat fur Cat hair is often found 
on to) animals as well It must be remem 
bered, furthermore that individuals who are 
hj'persensitive to cat hair are very frequently 
unable to tolerate furs of other animals of the 
cat family (leopard, caracul, lynx, panther, 
wildcat, jaguar, tiger, lion) 

Hypersensitiveness to raibit dander is of 
very special significance This condition is 
not uncommonly encountered in people who 
raise rabbits as well as in physicians and 
laboratory workers who frequently experiment 
on these animals ruithermore, rabbit haw 
IS very widely used industrially, chiefly as 
stuffing in cheap pillows, mattresses, and 
upholstery According to Ratner,*” and Lar- 
sen and Bell,’” rabbit hair m bedding, for 
example, is frequently an eliciting factor, par 
ticularly in juvenile asthma Furthermore, 
rabbit pelts are extensively used in imitations 
of other furs The physician must not permit 
hmiself to be misled by the high sounding 
name with which the patient may endow her 
furs for many a so called white, black, or red 
fox many an alleged lynx, ermuie, sable, 
nutria, chinchilla, muskrat or Hudson Bay 
or electric seal may in fact be nothing more or 
less than skilfully dyed and trimmed rabbit 
fur Rabbit hair is also used in the manu 
facture of cheap felt hats, and of the felt used 
for insulation, as w ell as for all sorts of padding 
The hair of the Angora rabbit makes an ex 
cellent yarn for the manufacture of under- 
wear, sweaters, scarves, gloves, and other 
types of apparel 

Hypersensitiveness to cow hair occasionally 
occurs m the rural population, as well as 
among butchers It must be remembered, 
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furthermore, that cow hair is employed m the 
manufacture of cheap mattresses bolsters 
upholstery, horse blankets carpets rugs, 
carpet padding felt and socks as well as 
of toy animals 

Hypersensitiveness to goat hair was encoun 
tered quite frequently by Peshkin*'"' in 
asthmatic children in New \ ork This may be 
explamed by the fact that Italians in New York 
quite commonly use goat hair m bedduig 
But goat hair is also employed extensively in 
industry The hide, with the hair attached, 
IS used as fur or made into rugs Mohair— 
the hair of the Angora goat — is widely used 
for plushes (for automobile and railroad car 
seats), velvets, covering and trimming of 
upholstered furniture and for portieres, as 
well as for carriage robes and muffs Mohair 
IS also made into yam and used alone, or 
mued with wool or silk, for dress goods, coats, 
suits, socks, and gloves The hair of the 
Cashmere goat is used principally for the 
manufacture of shawls 
Comei flow can also be the cause of allergy 
Often mued with wool, camel hair is used to 
manufacture camel’s-hair cloth, for blankets, 
overcoats, underwear, and in felts and hats, 
and also rugs and carpets 
Hog hair or bristles have been identified 
as the causal allergen m occasional instances 
These hairs are used in shaving brushes and 
toothbrushes and also as a cheap filling ma 
tenal m upholstered furniture and mattresses 
Both the hair and the dander of guinea 
pigs, mice, rats, and monkeys have occasionally 
been shown to be the cause of asthma and 
of coryza in laboratory workers and others in 
contact with these substances 

MTiiie the hair and hide of any animal can, 
in pnnciple, elicit allergic manifestations as 
a result of inhalation, this is particularly true 
of furs Thus m fur workers and dealers 
and less often m mdividuals wearing the furs, 
asthma and rhinopathy of this origin are en 
countered It is worth noting, however, that 
there is a much lower incidence of allergy to 
genuine, high priced furs — probably because 
of the greater care taken in cleaning and treat 
meat in ^neral — than to the cheap rabbit and 
cat furs As for the hypersensitiveness to all 
the types of hair mentioned, it need only be 
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said that, in view of the countless Tnillions of 
fur coats, and other articles of clothing worn, 
the incidence of allergj’ to these potential 
agents is extremely low. This is probably 
due to the fact that in the course of the manu- 
facturing processes the animal hairs are sub- 
jected to considerable chemical and physical 
changes. 

The same is true of sheep's wool. Although 
most extensively used in suits, dresses, sweaters, 
coats, shirts, shawls, and capes, as well as in 
blankets, robes, carpets, and rugs, wool is 
not especially important as a causati\-e agent 
in asthma and rhinopathy, except in those 
instances in w hich individuals come into con- 
tact with wool in its natural state. Thus, 
Moll”^ reports that in certain districts of 
England, in which the woolen industr>’ is 
located, wool allergj’ is the cause of about 18 
per cent of asthma cases. Prausnitz“ deter- 
mined that the incidence of asthma among the 
wool combers working in the English spinning 
mills was 20 per cent. He also found wool to 
be a common cause of asthma among those 
engaged in sorting or knitting wool. It is 
important to note that these findings could be 
established only by means of bronchial tests; 
skin tests consistently failed to reveal h>'per- 
sensitiveness to wool. Sufficient study has 
not yet been dex'oted to the question as to 
whether inhalation or direct contact with wool 
is the cause of the exacerbations in cases of 
dermatitis in infants, who so often manifest 
hj'persensitiveness to wool. 

A place of special importance among the 
inhalant allergens is occupied by feathers. 
Goose, chicken, and duck feathers and downs 
are primarily to be considered, while pigeon, 
turkey, and swan feathers are rarely the 
cause of allergj*. Feathers are extensively 
used, of course, in pillows, cushions, quilts, 
mattresses, and upholsteiy. It is interesting 
that in many cases of rhinopathj* with demon- 
strable hj'persensitiveness to feathers, the 
patients can sleep on feather-stuffed pillows 
without sj-mptoms, but have attacks of sneez- 
ing when making their beds. In occasional 
instances, asthmatics show themselves to be 
hj-persensiti\e onlj* to the contents of their 
own pillows. In such cases one must suspect 
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that the hj’persensitiveness is not to the 
feathers themselves, but rather to molds or 
mites or even bacterial contamination in the 
feathers. Some patients manifest their hyper- 
sensitiveness to the contents of their pillows 
only at certain times; this may be explained 
by the fact that a certain amount of humiditj* 
is nece^rj* if molds are to multiplj* or organic 
substances to decaj* imder the mfluence of 
bacterial growth. Finallj*, the allergic con- 
dition may also be attributed, in occasional 
cases, to feathers worn on hats or other 
clothing. 

Living fowl and birds have also proved to 
be the causes of certain cases of asthma or 
rhinopathy in individuals who raise or handle 
pouUrj*. Furthermore, a few cases of asthma 
have been reported as due to canaries and 
parrots, as well as to pigeons or sparrows 
nesting under the gables of the patient’s 
house. 

However, not onlj* epidermal substances 
from animals, but also those from human 
beings can, under certain circumstances, con- 
stitute the causal agents This occurs some- 
times among hairdressers, barbers, and wig- 
makers. The writers have obseix'ed several 
cases in which definite attacks of rhinorrhea 
were brought on by combing the hair on a 
scalp affected with dandruff. In another case 
of the senior author’s, an attack occurred 
ever)' time the patient slept with his wife; 
these manifestations were shown to be due 
to the patient’s hj-persensitiveness to his 
wife’s dandruff. After the latter condition 
had been cleared up, the asthma attacks 
ceased. 

2. Anhial Esuxations 

It has been prox’ed bj* a great number of 
obserx'ations that some patients develop al- 
lergic sj-mptoms from the mere odor of certain 
animals, without coming into actual contact 
with them. The animals involved in these 
cases include horses, cattle, dogs, cats, mon- 
keys, sheep, mountain goats, hares, rabbits, 
guinea pigs, rats, mice, hens, and even bees, 
toads, and eels. For some persons allergic 
to the smell of dogs, the proximitj* of a person 
owning a dog is a sufficient stimulus to provoke 
an attack. De Besche**- studied this ques- 
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tion experimentally He extracted the char- 
acteristic odorous substance from horse unne, 
and placed an open bottle of it m a roomful of 
“horse asthmatics ” Most of them promptlj 
developed their asthma 

A case treated by the senior author illus 
trates the degree that such a hypersensitne 
ness can reach A woman patient 30 >ears of 
age regularly de\ eloped extensive angioneu 
rotic edema, usually followed by anaphylactjc 
collapse, when she passed a street in which a 
fish market was located A similar instance 
IS that of a farmer who regularly suffered an 
attack of asthma when a west wind set m 
and carried the smell of horses from a stable 
located a few hundred feet to the west of his 
house 

In general, persons h>persensiU\e to the 
odor of animals are also susceptible to direct 
contact with them However, there are 
certain exceptions for instance, it is reported 
that patients allergic to horses may not be 
hypersensitive to horse dander and hair 
This suggests that the allergens are the volatile 
substances produced by the sweat and apo- 
crine glands of the skm Despite absence of 
the proper chemical experiments, the authors 
are of the opinion that these emanations con 
tain, among other substances, some highly 
specific proteins that are the allergenic agents 

Finally, this group also includes those 
patients who are so hypersensitive to animal 
protein that even the smell of a specific animal 
food elicits symptoms identical with those 
appearing after Us actual ingestion In this 
connection, Sutton, as well as Decker has 
described patients h>persensitive to egg white 
in whom anaphylaxis de^eloped when they 
were merely present m a room where an egg 
was being opened Kaemmerer reported the 
appearance of swelling of the eyelids and con 
junctivitis from the mere smell of fish Lewis 
and Grant even obser\ ed edema over the enture 
body m such a case Boss and the present 
writers saw typical asthmatic attacks andurti 
cana in similar instances Femberg and Anes 
reported a case of asthma due to the odor of 
cooking shrimps, and Randolph^'® a case of 
migraine which could be evoked by the odor 
as well as the ingestion of milk Horesh*” 
has emphasized the significance of foods as 

SMJloBESH A J J AUergyll 335, 1943 


mhalants, particularly in infantile derma- 
titis, and has pointed out that apparent failure 
of elimination diets may be due to exposure to 
the food allergen by this route He reported 
a senes of cases in which pruritus recurred or 
the dermatitis was exacerbated in the prox- 
imity of fully dressed fowl, when eggs were 
opened or cooked, and when fish, pork, or 
bacon was fried Oliver*®'^ has described two 
similar cases due to the odor of eggs It would 
appear to be sound advice to keep food alter 
gic infants and children out of the kitchen 
As an enlightening example of what the 
authors would like to term “materialization of 
scents,” we may mention an observation of 
Vaughan's A man hypersensitiv e to salmon 
was eating a salmon croquette to which he 
promptly reacted with an attack of asthma 
The cook took the remaining croquettes to the 
refrigerator, where he stored them near a 
package of butter, so that on the next day the 
butter tasted of salmon, on eating some of this 
butter, the patient had another attack 

3 Insects 

Allergy due to inhalation of air borne insect 
fragments is comparatively rare Of the 
twenty three important orders of insects, only 
three would appear at present to be of major 
importance in this respect the lepidoptera 
(moths and butterflies), the Trtchoptera (cad 
dis flies), and the Ephemenda (May flies) 
The first two are characterizedbywingscovered 
on both surfaces with scales or hairs (Fig 
78) of varying shape that are easily rubbed off, 
either m flight or on the most gentle contact, 
forming a fine “dust” that is readilj wind 
borne (Fic 79) In the case of May flies, 
the mechanism differs in that no insect ‘ dust” 

IS scattered However, dried fragments of 
the thm delicate pellicle shed by the insect 
after the subimago stage of its life are readily 
wmdbome and exceedingly abundant in cer- 
tain vicmities 

Other insects, such as houseflies and bees, 
lack these characteristics and hence much less 
frequently cause symptoms of h 3 q)ersensitive 
ness attributable to such inhalation of frag- 
ments Unrelated forms of insect allerg}', 
such as the bites and stings of flies, fleas, 
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bedbugs, mosquitoes, and bees are discussed 
in the chapter on injectants (p 370). 

The subject of allergj' to insect (both their 
emanations and their bites and stmgs) has 
recently been reviewed bj Brown*** 

Parlato'** reported in 1929 the tirsl recorded 
case of corj'za and asthma due to the hairs and 
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ShOWLNC SCM.ts \ND HUR TIIIT CoiTR 
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CoiiiiON Clothes Moth (X 160) 

scales of caddis files, also known as sandflies. 
Skin and conjunctival tests, passive transfer, 
and clinical e-rposure all Taelded positive 
findings. Subcutaneous injections of an ev- 
tract resulted in successful hv'posensitization. 
Parlato**' has since recorded a total of 43 

\ Aon MlergyT 233 1911 
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cases of asthma and hay fever due to this 
cause, mcludmg 9 patients also troubled by 
hives and dermatitis. .-Mso in 1929, Figley”* 
reported 4 cases of seasonal asthma, 3 of them 
associated with hay fever, due to May flies, 
variously known as shad, lake, or river flies 
.■Ml the patients had strongly positive skin 
tests and one was satisfactorily treated pre- 
and coseasonallj Figley”* has more recently 
reported 40 instances of seasonal hay /ever 
and asthma in which part or all of the sj-mp- 
toms were caused b>* the May fly Results of 
hv-posensitization were quite satisfactory- 

In 1918 Caffrey, an entomologist workmg 
with the Xew ilevico range moth {Hemilenca 
ohitae), observed in himself and several co- 
workers that continued contact with the spines 
of the larvae and the hairs of the adults pro- 
duced first hav -fever-like symptoms and then 
V lolent parovysms of coughing and w heezing. 
These observations were later confirmed by 
Randolph,*”® who reported similar symiptoms 
in an entomologist, due to mhalation of the 
dust from the floor of the cage in which these 
insects were kept Positive intradermal tests 
were obtained with e.vtracts of the dust and of 
the insect eggs, and successful passive transfer 
tests were performed, mdicatmg the allergenic 
nature of the covering and spmes of the larvae. 

Parlato**' in 1932 demonstrated that emana- 
tions of moths and butterflies can act as aller- 
gens The diagnosis was based on the ob- 
servation of a large number of hairs and scales 
on glass shdes exposed in the patient’s home, 
on the negative results of routine tests, and on 
the absence of symptoms when the patient 
was elsewhere 

Witlich,’”^ in studying occupational exposure 
to allergens in gram and seed mills, found that 
the Indian-meal moth {Plodia inlerpunctella) 
of the order Lepidoptera produces respiratory 
allergy owing to the heavy infestation of 
shell^ seed corn with the epithehum of its 
wings 

Urbach and Gottlieb*'” reported asthma and 
allelic rhmopathy of nine y ears’ duration due 
to the common or webbing clothes moth 

"‘FICIEV.K D \ra J M Sc 178. 335,1929 
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(Ttiieola btselliella) This allergj was caused 
by infestation of the patient s home and was 
entirel) relie\ed on absence from the house 
The suggestive historj the positive inhalation 
and skin tests, and the complete control of 
s}'mptoms b} injections of moth extract 
justif} the designation of this case as one of 
specific moth allergj It differs from other 
cases of moth allergj bj reason of the absence 
of occupational influences 
A varietj of other insects have been held 
responsible for isolated cases of allergj Two 
cases of asthma due to the emanations of bees 
were proved bj Elhs and Ahrens*” Both 
of these cases were sensitive to the airborne 
bee emanation, attacks of asthma being mi 
tiated when the patients were near bees or 
near objects that had been m contact with 
bees One patient had an attack of asthma 
following a car nde with a friend Inquirj 
revealed the fact that a robe m the car had 
been used to wrap a hive of bees while trans 
porting them a short tune before Weil*®* 
mentioned a case of hay fe'er, m a hjdro 
electric dam worker m Alabama, due to dead 
bodies of tanj tarsi midges of the familj 
ChiTonomtdae Asthma resulting from sensi 
tization to the houseflj {Musca domeslica) 
has been reported by Jamieson,*” to the mush 
room fij {Aphiochatta afartct) bj Kem,*®^ 
and to the locust bj Ludmer*®’ Wittich*®' 
found positive skm reactions to extracts of 
book lice (Trades dtuiialma) and two cases 
of allergic rhinitis and asthma,*** in gram and 
seed mill workers due to the Mexican bean 
weevil (Zabroles subfascwtus) 

Sheldon and Johnston*** described an m 
stance of allergic rhinitis and asthma due to 
hypersensitiveness to beetle (Coleoplera) ema 
nations Waj®** reported asthma caused, m 
a case of inhalant sensitiv ity, bj the water flea 
(Oadocera), a small animal of the phylum 
Arthropoda Water fleas are an important 
food for fishes and the patient acquired his 
sensitivity while raising fish at home and feed 
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mg them water fleas It should be noted that 
in contrast to the caddis flj Maj flj and 
moth which are insects the water flea is a 
crustacean 

4 Mites 

Ancona” observed that 21 inhabitants of an 
Italian village who had been w orkmg for some 
time at milling gram all became asthmatic at 
the same time He was able to ascertain that 
this sudden allergization was due to the mite 
Pedtctdoides lenlncosus a parasite of the corn 
moth, Ttnea granella with which the grain in 
some parts of Italj was infested at the time 
The identity of the causal agent was proved 
by the fact that neither an extract of the flour 
Itself nor of the corn moth evoked any response 
on skin testing or inhalation but that extracts 
of the mites elicited both cutaneous reactions 
and asthma These findings were confirmed 
by van Leeuwen” both cbnicaUy and in 
animal experiments He found that when 
unprepared guiuea pigs were confined in a sty 
containing mite infested grain, they manifested 
no reaction, but after they had become aller 
gized by being exposed to the mite*infested 
gram for several days, they began to evince 
typical asthmatic attacks Similarly it is 
possible to allergize animals by subcutaneous 
administration of an extract of mite infested 
gram, and subsequently to provoke anaphylac 
tic shock in them 

According to Dekker*** and Haase,*'* aUergy 
to mites IS important in another way In the 
course of their investigations these authors 
found that the dead mites disintegrate into 
minute particles and that this dustlike sub 
stance, earned by the air, readily brings on 
allergization of the nasal and bronchial mucosa 
According to Dekker vast quantities of mites 
— especially Clyctphagtis domesltcus and G 
sptmpes — are to be found in old and slightly 
damp upholstered furniture while mites of 
other sp“c — Tyroglypliusfannae and Aleuro 
hiusjarijiae — may be present m gram (wheat, 
oats, barley, corn) on seeds (birdseed) in the 
bowls from which dogs and cats are fed m 
straw, on groceries (prunes, figs, dried fruit), 
in upholstery workshops m dolls old books, 
pardunent, and herbarium specimens It is 
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always necessary’, therefore, to bear in mind 
that mites may possibly be the causal agents 
in otherwise ine-rplicable cases of asthma, 
especially in workers handling barley, figs, 
dried fruit, in farmers who store wheat, and in 
upholsterers. In Holland, according to Meer- 
burg, the mites in old mattress stuffing ma- 
terials must alwaj's be considered as possible 
inhalant allergens. 

5. Silk 

Recent investigations have revealed that 
h>'persensiliveness to silk is acquired by in- 
halation m the majority of cases, and not by 
way of skin contact. Tliis is true not only in 
cases of asthma and rhinopathy, but also In 
certain cases of neurodermatitis and urticaria, 
according to the reports of Taub and Zakon,*'‘ 
Figley and Parkhurst,*'® and Sulzberger and 
Vaughan.®'* The identity of the causal al- 
lergen in these cases of neurodermatitis associ- 
ated w ith hj’persensitiveness to silk is proved 
by the appearance of severe itching, violent 
sneezing, and a waterj* nasal discharge follow- 
ing insufflation of dr>’ powdered silk protein 
into the nostrils. In passively sensitized 
individuals, Sulzberger and \'aughan succeeded 
in evoking urticarial reactions at the sensitized 
skin sites twenty minutes after inhalation of 
a drj' silk extract. 

Davidson*'^ recently reported the interesting 
case of a 30 year old Negress who had severe 
asthma each weekend, requiring hospitaliza- 
tion and ox3’gen therapy Investigation re- 
vealed that it was due to silk dresses worn only 
at that time of the week, and discontinuance 
of this practice resulted in complete freedom 
from sj-mptoms. 

Silk is, of course, the thread spun from a 
silkworm’s cocoon. These threads are twisted; 
the long-fibered ones are used for the manu- 
facture of cloth, while the broken and tangled 
shorter fibers (so-called silk floss) are spun. 
Silk is most extensively employed for men’s 
and women’s underwear, night clothes, stock- 
ings, socks, neckties, veils, and other apparek 
Silk is sold under a wide variety of trade names. 
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including satin, foulard, faille, crepe de chine, 
pongee, taffeta, georgette, jersey, etc. Silk 
floss is used for stuffing pillows and quilts. 
Individuals who are hj-persensitive to silk 
can, of course, tolerate artificial silk, such as 
rayon. 

Divergent views are held as to the nature 
of the silk allergen. Three possible identities 
seem worthy of consideration: (1) the silk 
fiber itself; (2) the gum or glue (sericin) con- 
tained in raw silk; (3) the silkworm. Milford, 
also Parlato and Swarthout, found that the 
silkworm pupa contains ten times more aller- 
gen than does the cocoon. Clarke and Meyer, 
also Figlej' and Parkhurst, are of the opinion 
that the gum or glue is the antigen. But 
Vaughan®' rightly points out that “in view of 
undoubted sensitization to silk cloth which 
contains no pupa and relatively little sericin, 
some of the excitant must persist in finished 
silk.” 

Silk e.Ttracts for testing purposes should be 
derived from raw silk or from silkworms 
directly. 

6. Glue, Bo\t Dust, Pepto\x, Parasites 

Although It is true that glue generally exerts 
its allergenic effect in direct contact, a few 
cases have been reported (Andrews and 
McNitt*'*) in which asthmatic attacks were 
eliated by proximity to glue (e.g , w orking in a 
drafting room or an art school) H>’persen- 
sitiveness to fish glue is often encountered 
among individuals allergic to fish. Fish glue 
is prepared from the head, bones, and skin of 
many species, including cod, haddock, hake, 
pollack, and cusk. Glue is used m the manu- 
facture of a w ide variety of articles — furniture, 
toj’S, paper, bookbindings, wallpaper, labels, 
leather goods, as well as in fabrics and numer- 
ous other items. 

Antona*'® and Weston*®" have reported 2 
cases in which asthma was due to hj'persen- 
sitiveness to powdered cuttlefish bone (sepia). 
One of these patients was employed as a gold 
worker, the other in a jewelry’ factor>'. The 
diagnosis was made on the basis of the his- 
tories, skin tests, and passive transfer, and of 
the asthmatic attacks elicited by injections of 
sepia extract , it was further confirmed by com- 

«» AsDcens. C. C , and McXirr, C W J Allergy 3. 30, 1931 
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plete freedom from sjmptoms after change of 
occupation Cuttlebone powder is used for a 
\anety of purposes for engraving and molding 
of jewelry, for filtering chemical products bj 
piano manufacturers, as the basis of metal 
cleansers, and as an addition to bird and 
poultry food 

Stoetter®"' has reported a case of marked 
hypersensitiveness to peptone powder a sub 
stance employed in the preparation of culture 
medn A laboratory assistant m a hygiene 
institute regularly had sev ere attacks of asthma 
when he handled this powder, but liquid pep 
tone was tolerated perfectly The degree of 
hypersensitiveness in this case was demon- 
strated by the fact that injection of 0 2 cc 
of staphylococcus vaccine containing about 
0 000001 Gm of peptone (from the culture 
medium) evoked a severe anaphylactic shock 
accompanied by urinary incontinence and 
acute emphysema of the lungs 

In contradistinction to allergic manifesta 
tions due to infestation, which will be dis 
cussed in chapter XIX, the inhalation of the 
protein or products of parasites can give rise 
to sensitization Thus, not a few physicians, 
biologists, and laboratory workers have been 
known to have acquired asthma, rhmopathy, 
conjunctivitis and migraine after prolonged 
exposure to intestinal worms How difficult 
it sometimes is to establish the relationship is 
illustrated by a case reported by Hegghn 
A woman employed in a slaughterhouse de- 
V eloped asthma that was found to be due to the 
ascarides harbored by the animals The as 
thmatic symptoms ceased as soon as she 
abandoned this occupation There were re 
currences however, that were attributable to 
contact with her husband, a butcher, who was 
regularly m contact with ascaris infested 
animals Only after her husband had been 
persuaded to change his clothes regularly be 
fore coming home, did her asthma finally dis 
appear Subsequently, symptoms recurred 
and were found to be due to ascaris infestation 
in her son 
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C AGENTS OF VEGETABLE ORIGIN 
1 Pollen 

Lver since Blackley the brilliant English 
homeopathist performed his epoch making 
experiments on himself in 1873 it has been 
shown that plant pollens are the principal 
cause of the symptom complex called hay 
fever Typical manifestations appeared when 
he and other predisposed individuals sniffed 
the pollens 

Before entering into discussion of the mor 
phologic, physical, chemical and immunologic 
characteristics of pollen it might be useful to 
delineate briefly the essentials of flower struc 
ture and of the process of pollination The 



Pesfect Flower (Dog Rose) 


a — anther c = corolla / = filament p ■ 
pistil s = sepals sta = stamen stt ~ stigma 
= style 

reproductivre apparatus of all flowers consists 
of a male element, or stamen, and of the female 
pact, Qc pistil When both are present in the 
same flower, it is regarded as a perfect ’ 
tyqie, but when either one is absent, the flower 
IS termed ‘ imperfect ’ The stamen consists 
of the filament and the anther (FiG 80), in 
which the pollen grams — which correspond to 
the sperm cells of animals — are formed and 
temporarily stored The pistil is composed of 
a swollen lower part, the ovary, containing the 
ovules (from which the seeds develop), and 
a longer or shorter slender part, the sty le, the 
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apical end of which (the stigma) is used as a 
receptor organ for the pwUen. 

When an immature anther is bisected (Fig. 
SI), the four pollen sacs are clearly seen as 
individual sections or compartments Before 
the stamens reach maturity, the four sacs are 
completely separate. Later they merge into 
two groups of tao each. 

The function of the pollen is to fertilize the 
ovTiles, thereby producing seeds. The pollen 
grains thus have to be transferred from the 
anther to the stigma. This process is called 
pollination or anthesis Once upon the stigma 
the pollen begins to germinate, producing the 



A C 


Fic St IinLvmiE FtoniR 

.A * intact anther B = cro«s section, pollen sacs 
di'tinctlj separated C = fusion of adjoining pollen 
«ac5 and discharge of pollen 

pollen lube which contains the male sex cell 
The pollen tube grows through the tissue of 
the style and reaches the ovule. Here fer- 
tilization takes place. In most instances the 
pollen is carried from one flower to another 
one — cross-pollination. Such transfer of the 
pollen can be accomplished by animals (in- 
sects, birds, small mammals), water, or wmd. 
Only wind-borne pollen has a relationship to 
hay fever and can come into contact with the 
hv'persensitive structures of human beings. 

The quantitv- of a specific kind of pollen in 
the air at a given time depends on the abun- 
dance of the plant and its rate of pollen pro- 
duction, as well as on the mode of transfer: in 


other words, there is likely to be a great 
quantity of pollen from w ind-pollinated plants, 
and a much smaller quantitv' from plants w hose 
pollination is accomplished by the instru- 
mentality of insects. This is e.vplained by the 
fact that the w md-bome pollens are especially 
hght, dr\% and buoyant, whereas the insect- 
borne pollens are relatively heavy and sticky, 
adhering the more readily to the wings and 
other parts of the insect, and thus facihtatmg 
the transportation of the pollen to female 
blossoms. For the purpose of attracting in- 
sects to the insect-pollinated flowers, nature 
has endowed them with bright colors, con- 
spicuous scents, and nectar-producing glands. 

Transference by birds or by water is rela- 
tively rare, and does not play a significant role 
as far as pollen allergization of man is con- 
cerned Insect-borne pollens are, in general, 
far less abundant than wind-borne pollens, 
and for that reason too are of less importance 
as hay fever excitants. This does not mean, 
however, that they can be completely ignored 
— as is so often the case. The writers have 
observed a number of instances in which 
failure of therapy directed against sensi- 
tivity to a wmd-bome pollen was due to ig- 
norance of the fact that there also was a hj'per- 
sensitivcness to goldenrod, dahlia, or daisy 
In these cases the patients were rapidly freed 
of their svmptoms when these insect-home 
pollens were included in the treatment extract. 

The gross appearance of pollen is that of 
fine powder The color usually ranges from 
light to dark v'ellow, but other colors are also 
encountered, as red, blue, green, v lolet, orange, 
purple, white, there is also a colorless tvpe. 
The morphologic characteristics depend to 
some e.xtent on whether the pollen is m a drj- 
state or has been allowed to absorb moisture, 
ilost pollen granules are oval (Fig S2), 
ellipsoidal, or spherical structures composed 
of an outer cell wall (extme), an inner wall 
(intme), and the cv-toplasm (Fig. 83). The 
latter is the bearer of the pollen’s function, 
the pollen tube grows out of it at the time of 
fertilization. Depending on the species of the 
pollen, there are one or more openings (pores) 
through which the pollen tubes pass on 
germination (Fig S4). 

The size of the pollen grains vanes consider- 
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ably The forget me not {Myosotis) familj 
have about the smallest pollen grams (6 
microns), the pumpkin {Cticurbtla pepo) 



Fro 82 PorLAK Pollen on Vaslunf (X kjO) 
(Courtesy Dr N Schaffer) 



E = extine / = intine P = iwre 
PI = cytoplasm 

family have about the largest (220 microns) 
On the average, pollen grams are about 50 
microns in diameter that is to 5a> , they are 


about seven times the size of a red blood 
Corpuscle (7 5 microns) 

In the plants e\ oking hay fe\ er, the smallest 
pollen grains are those of the Atnbrostaceae 
iComposttae) measuring 18 to 24 microns 
(Fig 85) next in size are those of the grasses, 
with an average size of 40 to 50 microns, and 
the largest are tho'e of corn with a diameter 
of 80 to 90 microns The weight of pollens 
also varies considerably 1 cc of corn pollen 
weighs 0 71 Gm 1 cc of timothy pollen 0 64 
Om , and 1 cc of the ambrosia pollen (e g , 
Ambrosia elaltor) 0 30 Gm (Duke^^") Dur 
ham** has more accurately determined the 
specific gravity of pollens by various methods. 



Fig 84 Bikch Polles (X 300) 

/ — pollen tube extrusion of protoplasm 


_ j 

Flo 85 Pollen OF Giant Raou LED (Ambrosia Irtjida) 
(X 520) 

attempting to eliminate the empty space 
around the granules permitted m the above 
figures, and taking into consideration the con- 
tained moisture He estimates that of dried 
ragweed pollens at approximately 0 5 grass 
pollens I 0, and tree pollens 0 9 
The pollens that evoke hay fever are mor 
phologically not strikingly different from those 
of other members of the vegetable kingdom 
Only those who are well versed m botany will 
be able to differentiate microscopically be 
tween the pollens of trees, grasses Unbro 
stateae, chenopods, amaranths, and other 
genera 

The appearance of the outer cell wall is 
"•DtSHAJf O C } Mingy » ml 
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characteristic for each of the plant groups 
mentioned above. Thus, the grass pollens 
have a smooth surface (Fig. 86); those of tht 



Fio 86 R\e Grass Pollzv on \ aseline (X 550) 


(Courtesv Dr N’ Schaffer) 



Fig. 87. White Oak Polixn on Vaseun-e (X 550) 
(Courtesy Dr N Schaffer) 

ragtveed family are distinguished by numerous 
small spiny projections, or spicules; othei- 
families, by peculiar reticulations and sculp-- 
turings on their surfaces (Fig. 87). The rela-- 


tive luminescence of the pollens in ultraN lolet 
light is another criterion that is helptui in 
differentiating between the various kinds of 
pollen, as well as in detecting signs of pollu- 
tion or adulteration. This test is best per- 
formed with the quartz lamp or with the 
Haitinger fluorescence apparatus (Urbach®-'*). 

Which of the pollen’s chemical components 
possesses the capacity of allergizing^ Despite 
all the experimental investigations along this 
line in the past few years, a definite answer is 
not as >et available. The first widely enter- 
tained vieiv was — and on the basis of more 
recent studies, it is again recening support — 
that the proteins of the pollen are responsible 
for its allergenic action 

Dunbar fong ago determined that the outer 
shell of the pollen gram is inactive, and that 
the allergenic factor is to be found somewhere 
mside the shell. It has frequently been ob- 
ser\ed that no reaction whatever results 
from the application of old pollens to the 
nasal mucosa or conjunctiva, while these same 
pollen grams ebcit an extraordinarily sexere 
hay fever response after being crushed and 
ground (re, after the contents of the shell 
have been released). 

It was also known to Dunbar that extraction 
of pollens with physiologic salt solution and 
subsequent precipitation with alcohol jneld 
a substance that exerts a specific exciting 
effect when applied to the mucosa, even in 
minute traces This substance is thermo- 
stabile and insoluble in acids At a tempera- 
ture of from 80 to 90 C., however, at which 
almost all proteins become coagulated, a solu- 
tion of this substance loses about 25 per cent 
of its allergenic capacity; on prolonged cooking 
it loses about 75 per cent. These facts would 
seem to e.xclude the possibility of a relationship 
of the active substance to the pollen protein. 
Of further significance is the relatively high re- 
sistance of the substance to digestive enzj-mes. 
Several hours of treatment w ith pepsin, hj dro- 
chloric acid, and tiWTisin are required before 
this substance begins to disintegrate, w hile at 
least some of its effectix eness as an excitant 
remains e\en after daj's of digestion (Praus- 
nitz«). 
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More detailed analysis of pollen protein by 
Prausnitz indicated that when rye pollen pro 
tein IS fractionated the allergenic substance 
sla>s with the albumin portion On the 
other hand, the senior author on the basis 
of chemical investigations and of experi 
mental tests on patients concluded that the 
allergenic principle appears to be associated 
with the globulin and not with the albumin 
fraction More recent fractionation of rag 
weed pollen by Cohen and Fiiedman*’* 
likewise yielded a purified globulin which 
reacted specifica!I> with an anlibod> pecubar 
to itself, however, all protein fractions in 
eluding a crystalline one, were highly actne 
m direct skin tests, in neutralizing capacity, 
and in precipitin reactions with the serum of 
rabbits allergized with ragweed pollen extract 

On the basis of careful chemical anal>-ses 
many authorities, including Caulfeiid, Cohen, 
and Eadie,*” Farmer Loeb,”® and Stull Cooke 
and Chobot,”* and many others emphaticall> 
hold that the allergenic factor in the pollen is 
of protein nature 

Against this assumption, however, are the 
facts that the allergen is trypsin resistant and 
dialyzable — which cannot be true of a protein 
(Walzer and Grove,®® Grove and Coca***) 
An additional point is that relativel> little of 
the allergenic effectiveness is lost by heating to 
from 80 to 90 C or even by brief cooking 
(Gutmann) On the strength of these argu 
ments as well as on the basis of their own 
investigations, a number of authors be 
sides Grove and Coca— particularly Black”®— 
adopted the view that the allergen is a polysac 
charide that may be conjugated with a pro 
tein Moreover ultracentrifugation of rag 
weed pollen extracts by Sanigar”’ indicated 
molecular weights considerably less than those 
of proteins By absorbing the non specific 
nitrogenous portions of pollen extract on 
Norite A, Brown and Benotti®” concluded 
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that the true antigen is not an albumin but a 
small molecule containing a carbohydrate 
fraction and an alpha ammo group In fact 
Caulfeiid”® achieved therapeutic relief by ad 
ministering the carboh> drate fraction of a rag 
weed pollen extract However Harley®” and 
Service”* found the skm reactive potency of 
the carbohydrate fraction of timothy pollen 
and of several western pollens to be slight or 
nil According to Newell the allergenic 
activity of pollen is probably shared by several 
substances that are all of complex chemical 
nature Some of them are apparently carbo 
hydrates others resemble proteins 

However, m all these studies, consideration 
must be given to the question as to whether or 
not the proteins can really be completely sepa 
rated from the carbohydrate complex and 
whether or not present chemical methods are 
capable of demonstrating minute traces of 
protein, that are still capable of evoking aller 
gic reactions Thus Urbach and Fasab” def 
initely demonstrated that none of the present 
chemical methods ordinarily used will detect the 
presence of protein in a dilution of 1 100 000 
while in extremely hypersensitive human 
beings biologic methods (e g , skin tests) will 
readily demonstrate proteins in dilutions as 
high as I 1 000,000,000 In view of this the 
tested substance may still contain appreciable 
although chemically not demonstrable quan 
titles of specific protein These biologic and 
chemical in\estigations must be borne in mmd 
when considering claims that all protein was 
removed from a substance, based merely on 
the fact that chemical reactions were negative 
As long as negatn e results are not obtained on 
skin testing very hypersensitive individuals 
with the given substance it is not permissible 
to rule out the possibility that residual traces 
of protein are the responsible agents 
The view that the allergenic factor is con 
tamed in the pollen oil is held by Milford 
He bases his opinion on the fact that patients 
with fall hay fever manifest a typical urticarial 
reaction to cutaneous or intracutaneous appli 
cation of the oil of ambrosia pollen More 
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over, when the fat is completely renio\'ed from 
an oily extract of ambrosia pollen, it is im- 
possible to elicit an\" kind of skm reaction with 
what is left. Finally, no more than a faint 
reaction can be e^ oked w ith an aqueous extract 
obtamed by washing the fat w ith phj-siologic 
salt solution; the fat itself, however, is strongly 
active. 

Prausnitz and Benjamins have taken an 
intermediate stand with regard to the chemical 
nature of the pollen allergen Prausnitz*® 
holds that the hay-fever-ehciting component 
of the pollen is a relath ely simple substance 
that is somehow — either chemically or by ad- 
sorption — coimected with the albumin mole- 
cule. According to Benjamins, the specific 
action of pollen e.xtracts is associated with a 
small-molecular group, and in order to become 
operative this group requires activation by 
other bodies, such as a colloidal protein 
molecule. Harsh and Huber*^- found, con- 
trarj' to Grove and Coca, that digestion of 
pollen caused a marked loss of allergenic 
actinty, and concluded that the major portion 
of the antigenicity of ^ag^veed pollen is due to 
a digestible protein, or to some substance 
inseparably associated with it, or to some sub- 
stance active only in the presence of protein. 
How e\ er, investigations by Roth and Nelson*** 
have shown that while the small-molecular 
fraction contains the skin-reactive prmciple, 
the large-molecular fraction is endowed with 
the anaphylactogenic and precipitinogenic 
properties. 

Much of this confusion concerning the 
chemical nature of pollen antigen may be ac- 
counted for on the following basis: Newell’s*** 
electrophoretic studies of fractions separated 
from extracts of ragweed pollen showed that 
no available chemical means of fractionation 
j-ields even approximately a pure chemical 
substance. 

Recent painstaking anal^’ses by Rockwell*** 
hax e v-ielded from crude ragw eed pollen extract 
a major antigen of marked skin reactive, 
animal sensitizing, and therapeutic properties, 
which he refers to as Fraction 1, and which 
corresponds rather closely to similar fractions 
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prexiously identified chemicalh' by Stull, 
and electrophoretically and ultracentrifugally 
by Abramson and their co-w orkers. This 
substance has a molecular weight of 4496 08, 
an empirical formula of CmsHswOtoXjsSi, and 
is a complex each molecule of which contains 
one molecule of flavonol-pigment (isorham- 
netm), one molecule of pentose (arabinose), 
and two poK'peptide molecules. The two 
polvTJeptides contain an aggregate of 28 ammo 
acids of which 4 to 10 are basic amino acids, 
and a large percentage of dicarbo.xj’lic-amino 
acids The suggested structural formula of 
this fraction is believed to be as depicted in 
either (a) or (b) in Fig. 88. 

Rockwell**® has separated four other actne 
components from ragweed pollen, all consisting 
of flavanol-carbohydrate-peptide complexes, 
w Ith the flavanol-glucoside being combined to 
the peptide by an ester linkage. He conse- 
quently favors the concept that antigenicity 
of pollen IS dependent on the presence of the 
carboh>‘drate component. 

These questions as to the identity of the 
chemical substance with which the allergen is 
associated have been given detailed considera- 
tion here because an answer to the problem is 
of special importance in deciding which 
chemical component of the pollen should be 
used m therapy. .Although considerable eW- 
dence favors the protein nature of the pollen 
allergen, in the present state of knowledge one 
cannot definitely rule out the possibilitj- that the 
carbohydrates or oils (fats) participate. Con- 
sequently, the use of extracts of the whole 
pollen seems most likely to assure therapeutic 
success, 

.A few authors hax e with satisfactory' results 
employed extracts of other parts of the plants 
(Urbach***). That hay fever patients react to 
e.xtracts of stems, which do not contain pollen, 
and sometimes also to extracts of blades of 
grasses, was first demonstrated some time ago 
by Duke and Durham,*** as well as by Ben- 
jaimns, Griebel, Gutmann, and Vallery-Radot. 
Acxording to Farmer-Loeb, on the other 
hand, it is impossible to elicit cutaneous reac- 
tions with seeds of the same grasses, the 
pollens of which regularly produce positive 
skin reactions. However, our own investiga- 
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Fio 89 Demonstration of Close iMiniKOLOGic Relationship betw'een Proteins or Grass Seed and of 
Grass Pollen 

Ev denced m pass ve transfer test by positive reaction to seed extract in sbn s te prepared with serum from 
pollen allergic patient Threesitesatleftnerepreparedwithsenimofpatientallergjcto Junegrass threeatright 
with nonalJergjc serum Ti rntyfour tours Jater io;ecb(His were made as folio s seed extract (So) pollen 
extract {Po) normal saline solution (haCT) Thirty minutes later there were equal reactions to seed and to 
pollen extract in s tes prepared with antibody cimtanmg serum while all four controls i ere negative Th s 
proves allergenic identity of seed and pollen of same speaes 


tions®^® ha\ e shown that there is an unmuno 
logic relationship between pollen protein and 
seed protein digest This is proved by the fact 
that skin sites prepared with the blood serum 
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of patients allergic to pollen react to seed pro- 
tein digest (Fic 89) — showing that the two 
must be biologicall} closely related More 
over the senior author®*’ has demonstrated in 
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animal experiments that (1) seed digest will 
give skeptophylactic protection against ana- 
phylactic shock from pollen protein, and (2) 
injection of pollen extract will produce lethal 
shock in animals allergized to seed digest. 
This biologic relationship between pollen and 
digested seed protein is the basis of the 
method, introduced by us, of oral grass seed 
treatment of indi\'iduals hj'persensitive to 
pollen, and also explains the success of this 
therapy. 

Another important question concerns the 
allergenic specificity of the pollens of TOrious 
species of plants. The investigations of Ber- 
ger and Hansen®^'* indicate (1) the slncl 
specificity of the various families of plants, 

(2) the probable existence of specificiU' of the 
x-arious genera within the same plant family, 
and (3) the close antigenic mterrehtionship of 
the \-arious species of the same plant genus. 

In order to determine the biologic identity 
of the pollens of two species of plants — for 
e-xample, giant ragweed {Ambrosia irtjida) 
and low rag\veed {Ambrosia dalior) — the fol- 
lowing criteria may usefully be employed: 

(1) Skin sites that have been passively 
allergized by the Prausnitz-Kuestner method, 
and then desensitized with one of the two e.x- 
tracts, must also prove to be insensitive to the 
other (Coca and Groxe^^, Stull, Cooke, and 
Chobot*’^). (See exhaustion test, p. 114.) 

(2) Neutralization in lilro must be demon- 
strable — i e., a mixture of the serum of an 
allergic indixidual with an aqueous solution of 
one of the two pollen proteins should be in- 
capable of sensitizing a skin site (Walzer and 
Bowman). (See cross-neutrahzation test, p. 
114.) 

(3) It should be possible to provoke an 
anaphylactic shock with one pollen extract 
following allergization of the animal with the 
other (Urbach and Wolfram). 

(4) It should be possible to prex'ent ana- 
phylactic shock in an animal allergized with one 
pollen extract by means of skeptophylactic pre- 
administration of the other pollen extract 
(Urbach and Wolfram*”)- 

By means of the methods just mentioned, it 
is possible to determine a fact of great practical 
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therapeutic significance — namely, that the 
pollen antigens of certain species of plants are 
biological!}' identical. This demonstration 
was made with regard to Ambrosia trifida 
and .4. elalior by Brown,*'’- Stull, Cooke, and 
Chobot,**‘ and others Simon*=^ found that 
while ragweed-sensitive patients have skin 
reactivity to both dwarf and giant ragvveed 
species, as well as to the pollens of botanically 
related species, it is possible by antibody neu- 
tralization studies to determine which is the 
actually sensitizing allergen. He concluded 
that the pollens of the ragweeds and their 
botanic relatives (the composites) contain, 
in addition to species-specific allergens, mul- 
tiple common allergenic components which 
vaiy' m their distribution among related 
species A person e.xposed simultaneously to 
a group of allergens may become sensitized to 
certain members of the group and not to 
others, while another person may acquire sen- 
sitivity to different members of the group. 
On the basis of their experimental investiga- 
tions, Stull, Cooke, and Barnard*** believe 
that the active substance in the pollens of 
timothy {Phlam pratense), orchard grass 
{Dactylis glomerata), June grass {Poa pra- 
lensis), redtop (.4grpsrif alba), and ij'e {Secale 
(er(aU), is one biologically identical albumin, 
common to all. According to Piness and 
Miller,”* ever}* member of the grass family 
possesses a specific allergen — which is, how- 
ever, to a certain extent related to allergens of 
ever}* other member of the same family. In 
this regard it constitutes both an antigen and 
a metantigen, according to our terminolog}-. 

Tummg now to the quantitative aspects, 
credit must be given to Blackley*^ for es- 
tablishing how man} — or, rather, how few — 
pollen grams there must be in the air to pro- 
voke an attack in a hay fever patient. In 
experiments on himself, he found that he re- 
mained free from symptoms when a glass slide 
covered with a film of glycerin showed a total 
of less than 20 pollen grains per square centi- 
meter in twenty-four hours; when the rate was 
25 grains in twenty-four hours, he was con- 
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scious of manifestations of mild irritation of 
the nose, and when the concentration was 
to 66, there were se\ere attacks Or putting 
it in other words in an mdnidual hjpersen 
sitne to English r>e grass {Lolium perenne) 
for example pollen grams weighing at least 
0 00008 gram are required to elicit mamfesta 
tions, and a weight of at least 0 0001 gram is 
necessar> to pro\oke a sexere attack It ma) 
be of interest to state that one gram or 006 
Gm of English rje grass, for instance, con 
tains 6,000,000 pollen grains, or 100,000,000 
pollen grains per gram Dunbar completelj 
confirmed Blacklej ’s findings He found that 
from 2 to 3 rye pollen grains sufficed to cause 
specific irritation of the conjunctix a of a highl> 
hypersensitive hay fe\er patient, and the 
weight of 1 rye pollen gram is approximately 

0 000033 mg (1/1,800,000 gram) Moder 
ately hypersensiti\e hay fever patients mani 
fest symptoms on exposure to from 40 to 50 
pollen grams, while in the case of highly hyper 
sensitive individuals no more than 3 to 4 
are required, according to the experimental 
investigations of Prausnitz 

The enormous amount of grass pollen in the 
air at the time of maximum pollination was 
calculated by Prausnitz About 5,000,000 
to 10 000,000 pollen grains settle on a surface of 

1 square meter in twenty four hours But this 
figure is really nothing in comparison with the 
number of pollen grains from weeds Thom 

figured that a single giant ragweed 
plant yields 8,000,000,000 pollen grains m five 
hours of active polhnation An av erage empty 
city lot overgrown with rag^veed produces 100 
ounces of pollen m one season This amounts 
to no less than 60 pounds per acre Accord 
ing to Durham, approximately 1,000 000 tons 
of ragweed pollen are produced in the United 
States each season 

The immense profusion of pollen dissemina 
tion 15 well illustrated in tales of histone and 
geographic interest from widely separated 
portions of the world at different times Var 
lously referred to as ‘golden ram,” yellow 
snow,” and ‘sulfur showers ” this phenomenon 
has been reported from the Basque country, 
the Alps, Inverness, and the forests of Oregon, 
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and mav cover the ground to a depth of one 
half inch Buoy ant pollen falling on lakes may 
form long rafts many y ards m length 
Such falls usually come from pme fir and 
related trees Since each pollen granule is of 
microscopic dimensions the untold bilhons 
involved can scarcely be imagined Although 
these species are of no chnical significance, 
huge invisible clouds of ragiveed and other 
pollens are transported long distances by the 
winds of both the lower and upper air levels 
The poLbnation of the paper mulberry tree is 
actually visible as a smoke like puff 

Interesting data on the quantity of pollen 
at various air levels are supplied by Scheppe 
grell who made an airplane ascent to cany 
out his painstaking observations He reports 
that at a height of 130 to 1,300 meters the 
pollen content of the air is about the same as 
at ground level, while the number of pollen 
grams begins to decrease gradually at a height 
of from 2,000 meters to 2,300 meters, from 
which point on the decrease is sharp Natu 
rally these figures do not apply to high altitude 
valleys, where, at a height of 2,000 meters, 
for example, about the same quantity of pollen 
IS to be found m the air although later in the 
season 

The effect of weather conditions on pollen 
movement is best shown by data collected by 
O C Durham on two flights across Ohio 
A heavy cloud layer of ragweed pollen blan 
keted northern Ohio on August 16, 1938 It 
was first encountered at an altitude of 5 000 feet 
on the descent to Clev eland At 4 000 feet 
the slide caught 99 ragweed granules per square 
centimeter, at 3,400 feet, 640, at 2 700 feet, 
675, and at the decreasing lev el from 2,000 feet 
to the ground the count dropped to 330 
On the ascent from Cleveland, as the plane 
proceeded eastward the heavy pollen layer 
disappeared at 3,000 feet, the last traces of 
ragweedwereobservedat6500feet Thesky 
was clear and there was a south wmd Two 
days later, with a clear sky and a hght breeze 
from lake Erie, the average ragweed concen- 
tration found in the vicinity of Cleveland was 
less 2 per cent of what it had been on 
August 16 
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The relative ease v, ith which pollen is 
carried by the wind is determined by the size 
and shape of its grain: the smaller the grain, 
the more buorant the pollen. And it is well 
worth bearing in mind that the capacity of 
pollen granules for air-borne motion is truly 
extraordinary’ — a fact that is of special sig- 
nificance in that it helps us explain many other 
inexplicable symptoms of hay fever patients. 
Not even an ocean voyage will guarantee ab- 
solute freedom from symptoms, for pollens 
are not at all unlikely to be earned far out to 
sea by a land breeze (as was obseiwed by 
Walshe while crossing the Atlantic) Darwin 
has reported the fact that pollen can be trans- 
ported hundreds of miles by the wind He de- 
scribed how, in St. Louis, Mo , he found the 
ground literally cohered with a yellow byer 
of fir pollen, and ascertamed that it had 
traxeled at least 400 miles in a southerly direc- 
tion from the fir forests m the north. Vaughan 
reported that pollens definitely originating m 
.Alaska were found in the states of Washington 
and Oregon. In 1959, O. C. Durham ex- 
amined oiled glass slides that were exposed on 
trips across the Atbntic to Europe and back 
in an airplane He reports that pollen was 
found at altitudes between 2,000 and 8,000 
feet, and as far as 275 miles out from bnd. 
while at a height of 8,000 feet and more there 
was practically no pollen, either over bnd or 
sea Howex’er, since the pbne did not dy 
at lower altitudes when far offshore, the pos- 
sibility still remains that pollen may be present 
“at the bottom of the air” farther out at sea 
than the slides actually showed. 

PLANTS TK-W CXrSE POLLECOSIS 

In principle at least, hay' fever can be 
caused by any plant that sheds pollen In 
practice, howexer, of the many hundreds of 
species of trees and thousands of species of 
grasses and weeds, only rebtively few come 
into consideration as pbying a major role in 
the causation of pollinosis. .'\ccording to 
Thommen,*^® the pollen must have the fix'e 
following characteristics in order to be of 
importance in the production of hay fex’er 
symptoms: it must be wind-borne, must be pro- 
duced in brge quantities, and must be suffi- 
ciently buox-ant to be carried considerable 
distances, and the pbnt producing the pollen 


must be widely and abundantly distributed. 
But a pollen need not necessarily' be a hay 
fexer excitant ex-en if it is wind-borne, abun- 
dant, and light, as is the pine pollen, for 
example Thommen deduces, therefore, that 
the pollens causing hay fex-er must contain a 
“specific excitant," and in his opinion it is 
Just this as yet unknown, unidentified some- 
thing that endows the pollen with its capacity 
to allergize. 

Harsh*^* has attempted a quantitatix-e es- 
timation of the relatix’e importance of pollinat- 
ing pbnts based on the abundance of the 
species, the amount of pollen produced in a 
gix'en time per unit area, the period of an- 
thesis. and some factor expressmg the ability 
of the pollen to trax-el from pbnt to patient. 
Many x*anable factors must be considered 
which cannot be incorporated into a formub, 
such as the proximity' of the pbnts to centers 
of habitation, the prevailing direction and 
xelocity of the xnnd, the height from which 
the pollen takes off. the existence of spicules or 
wings on the pollen, and of course, the chang- 
ing location of the patient. The rebtixe aller- 
gemciiy or "toxicity” of each species x'aries 
with each patient, and must be separately 
considered 

While in general Thommen’s postulates 
accord with clinical experience, it must be 
pointed out that there are some important 
exceptions Thus, more recent investigation 
indicates that plants which are ordinarily 
insect-pollinated, such as goldenrod, dahlia, 
and daisy, can under appropriate conditions 
cause hay lexer This occurs, for example, 
if the patient lixes in the proximity of brge 
plots of these x\ eeds or flow ers and a heaxy xnnd 
IS blowmg toward his dwelling, or in gardening 
with pbnts the pollen of which is insect-home, 
and therefore not produced in brge quantities 
and not x-ery buoyant. 

.•\side from the botanic and geographic con- 
ditions goxeming the local flora, meterologic 
factors also pby an important role. These 
include, of course, the amount of rainfall, the 
degree of humidity, the range in temperature, 
the amount of sunshine, and the wind x’elocity. 
Weather conditions directly' influence pollina- 
tion in txx’o ways: by determining the time of 
onset of flowering, as xxell as the profuseness of 
•5»ILwsh.C F. Xnn ABergy J 27,19*5 
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\egetation and bj controlbng the amount of 
pollen that is discharged into the air from daj 
to daj Hea \’5 rainfall prior to the season 
tends to bring on a luxuriant growth of plants 
while a drought has the opposite effect Show 
ers or high humiditj during the season tern 
poraril} decrease the amount of pollen in the 
air while strong winds stir up more pollen 
and dri\e greatlj increased amounts into the 
atmosphere In sunnj and warm weather 
the anthers open and discharge copious 
amounts of pollen Although the grasses and 
ragweeds in particularlar pollinate earlj in 
the mornmg (from 4 to 7 a M ) manj patients 
experience their most se\ere sj'mptoms late 
in the afternoon and after midnight This 
is generallj explained b> the fact that on warm 
dajs there is an upward current of air that 
carries the pollen to a height of from 2 000 to 
3 000 feet forming a \entable pollen cloud at 
about these le\eb The cooler temperatures 
of the exening and night seiwe to bring the 
pollen down to earth thus causing the sjmp 
toms to appear at these times of the da> 
Not onlj the strength of the wind but also its 
direction is a significant factor In coastal 
districts land winds carr} large quantities of 
pollen while winds coming in from the ocean 
carrj few if anj These \arious atmospheric 
factors therefore exert definite and far reach 
mg influences and often help to explain 
strange chnical observations 
\\ odehouse*'® has recenti) made a great 
contribution to the field of allergj bj present 
mg in readil} axailable form the requisite 
botanic facts concerning the haj fe\er plants 
of \orth America including their appearance 
and distribution Fogg®*® has prqiared an 
excellent illustrated guide to assist in the iden 
tification of the common weeds of lawn and 
garden Information concerning the haj fe\er 
producing plants of the rest of the world can 
be obtained from scattered pubhcalions but 
that relating to Argentina Uruguaj and 
Brazil ma> be found in Urbach and Gottlieb 
Shahon and Ballestero and Monticelh *** 


The following discussion ol the plants that 
produce hay fe\er will embrace three main 
groups trees grasses and weeds 
It IS felt that precise botanic descriptions of 
the \anous species and of their pollens would 
be undesirable here Such information al 
though essential for the identification of in 
di\ idual plants and of pollens on exposed slides 
can be readily obtained from appropriate 
reference books For the latter purpose 
reference to the standard works of \\ odehouse’®’ 
and Erdtman as well as a recent thoroughly 
illustrated article by the former concerning 
the identification of pollen grains will be in 
dispensable In this as in succeeding sections 
It IS necessary to include the scientific names 
since the common names are often ambiguous 
misleading and oxerlapping Moreoxer the 
taxonomic nomenclature has the advantage 
of indicating botanic relationships 
Trees 

In general in the Lnited States tree pollens 
are the cause of spring hax lexer the season 
bsting from March to May or the early part of 
June although several specific exceptions to 
these dates will be noted below In the 
southern states and in California the season 
commences a month or two earlier The 
pollination period of trees is subject to con 
siderable variation from y*ear to year because 
of the unsettled meteorologic conditions of the 
Spring In general a few consecutive day’s 
with an atmospheric temperature between oO 
and 60 F are required to stimulate anthesis 
Most wind pollinated trees shed their pollen 
shortly before their leaf buds open or as the 
leaves unfold Many hundreds of different 
species of trees exist in the bnited States but 
manyr of them are not known to produce hav 
fever This is particularly true of course of 
insect pollinated spiecies such as wild and 
cultivated fruit trees Of those that do some 
are responsible for only sporadic cases due 
usually to unique conditions of exposure as 
for example a tree growing just outside a bed 
room window 
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Although a single tree can shed large 
amounts of pollen, the individual species 
almost ahvaj-s have a short pollination season 
(averaging about two to three weeks); the 
distribution and frequency' of a species are 
generally limited, and the spring rainfall is 
Ukely to precipitate the pollen grains. Hence, 
tree hay fe\er tends to be mild and of brief 
duration. Howe\er, it should be noted that 
the successive or overlapping pollinations of 
\ arious species of the same genus, such as oaks, 
or a concomitant hj’persensitiveness to se\eral 
different pollens, as is often the case, may not 
infrequently gi\ e rise to sjTnptoms that persist 
for a considerable period. Moreo\ er, in moai 
parts of the United States, the pollination of 
the trees still continues when that of the 
grasses commences, and a patient sensitive to 
both may suffer for several months 

As a rule, the Gjannosperms, evergreens, 
such as pine, spruce, hemlock, ftr, c>press, 
arbor vdtae, cedar, and redwood, are less 
important in this regard than trees and shrubs 
belonging to the Angiosperms, the higher 
flowering plants However, the mountain 
cedar, an evergreen, constitutes a noteworthy 
exception in the region where it grows (central 
and western Tevis). On the other hand, the 
numerous species of pmes, although produemg 
abundant buoj'ant pollen, are only ver>' rarely 
blamed for pollinosis. It may also be noted 
that the trees causing hay fever bear unisexual 
(imperfect) rather than perfect (hermaphro- 
dite) flowers almost exclusuely. There are 
only two exceptions worthy of mention — the 
elm and mesquite. Further than this, botanic 
classification is not useful for our purpose, 
since the trees under consideration include 
monoecious, dioecious, and pol3-gamous t>'pes. 

Various authors differ greatlj' as regards the 
order in which the\' list the trees according to 
their signicance in relation to poUinosis. 
Howe%er, the important ones east of the 
ilississippi River ma\' be taken to be the oak, 
maple, box elder, poplar, cottonwood, hickorj', 
chn, ash, and sycamore. -All of them, except 
the hickoiy and sx'camore, also occur in the 
^est, particularly on the Pacific coast, but the 
relative frequencj- with which thej* offend is, 
of course, different. In the south the list 
must take in also the pecan, which is closely 
related to the hickorj*, the hackbeny, the mul- 
beri}-, and the paper mulberrx'. Of secondary’ 


importance nationallj- are the birch, beech, 
alder, walnut, hazelnut, linden, wil'ow, pine, 
locust, and chestnut. Of local interest in 
vanous parts of the countrx' (the first four onh’ 
m portions of the southwest or far west) are 
the mountain and other cedars, mesquite, 
olixe, acacia, tree of heaven, eucalj^tus, and 
Australian pine. Finally, the shrub ligustrum 
and the baj-berrj' bush, although not trees, 
may conxeniently be included here. Each of 
these will be considered seriatim. 

0<tk — Numerous «pecies of oak occur in alt parts of 
the I'nited States and Canada There are o\er tno 
hundred in the central and eastern states alone The 
oak is gencralU conceded to be the prime example of 
a tree causmg pollinosis \side from the climcallj 
unimportant evergreens the oaks are the most pro- 
luselv (KiUinating of the trees In the east, thenhite 
oak [Quercus <slbi3) red oak (Q ruhra), black oak (Q 
rHuUndt and post oak (p slelhJj) are the most im- 
(lortant In the south, the live oak (Q nreits) mu«t 
also be considered, while the coast live oak (Q agn- 
scrub oak (<> dmnosa). Oregon oak (Q garr\ana), 
tanbark oak ((> denstjio'u) black oak (Q kelloggit) 
and vallev oak (Q hbalci occur on the west coast 
Numerous other tv^es are known Patients sensitive 
to one usuallv react to all Pollination occurs chieSy 
in \pnl and Ma). when the leaves fire half grown, 
earlier m the »outh and on the Paatic coast Indi 
vidual species dower onK for a fraction of the whole 
period usuallv in succession 

Mdpte and Box Elder — The«e ore both members of 
the genus leer Their wood is of great commercial 
value, and one species is the source of maple svTup and 
sugar The maples are indigenous to the eastern third 
ol North America and to the Pacific coast, but are cul- 
tivated elsewhere The chief speces are the silver or 
soft maple SiKckariniim), red maple {.I rubnim), 
white or sugar maple ( 4 ^acchariim), and on the west 
coast, the Oregon maple ( f mdcrophyllum) The box 
elder ( I •tegundo< also known as the ash-leaved maple, 
achieves its greatest growth in the middle west. This 
genus pollinates rather earber than the cak, some of 
Its species are usuallv among the first to do so, but the 
box elder’s season is generallv in March or .Apnl 
The vanous maples tend to flower at different time*, 
giving rise to prolonged sj mptoms in a patient sensi- 
tive to them 

or Colto>r.^ood — Poplars or cottonwoods — 
the names are used nearl} uilerchangeabK — are among 
the most wideK distributed of trees Thev are popu- 
lariv planted for shade and ornamental purposes TTie 
Carolina poplar or eastern cottonwood {Poptiltis 
dtllotda — so named because of the triangular shape of 
Its leaO IS probablv the commonest of them, being 
represented m the west b\ the sub«peaes P scrgentH 
Other xvidelv ranging forms are the white poplar (P. 
albd), the quaking or trerabbng a'pen {P Iremn- 
lotdes), and the large-toothed aspen (P. grandidentald) 

In addition to the Sargent cottonwood, the Fremont 
cottonwood IP. frtmonlii), the black or large cotton- 
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'\ood (F Inchocarpa) the narrow leaved cottonwood 
{P angHshfolta) and the Arizona cottonwood (F 
an omca) are prominent m the west The balsam 
poplar (F balsaniifera) occurs in the Mississppi valle} 
and on the P acific coast The pollination ol this genus 
IS large!) in April before the leaves appear For some 
reason its pollen appears to cause less trouble in the 
central and eastern states than m the other regions 
where it occurs 

Utekory and Pecan — The hickorv (Carya oi Hicoria) 
IS distinctive!) an American tree and is confined to 
the eastern portion of the Lnited States The com 
monest species are the mockernut (Carya alba) the 
pignut (C glabra nx cijdijormis) and the shaghark or 
shellbark hickor) 'C orafa) The pollen is shed in 
Ma) and earl) June The related pecan (C pecan) 
of great commercial importance is widel) pbnted 
throughout the south westward to Oklahoma and 
Texas It pollinates prifusel) and is an important 
cause of ha) fever where it occurs 

Elm — The most important of the trees bearing 
perfect (or hermaphrodite) flowers Ihe elm occurs 
throughout the eastern Lnited States and on the west 
coast The spr ng flowering species which polhnate 
in March and April include the white elm {llmiis 
americana) winged elm (C ala/o and slipper) elm 
(U fuita) In addition there are two fall flowering 
species the scrub elm (f erassifi^ta) occurring in 
central and eastern Texas and portions ol Oklahoma 
Arkansas Mississippi and Tennessee andtheredelm 
{U seroUna) in Kentuck) Tennessee northern Ceor 
gia Alabama and M ssissippi These poll nale from 
late August to the beginning of October and where the) 
are present give rise to puzzling complications in rag 
weed hay fever 

Ash —Various species are distributed over most of 
the United States The white ash (Ironnus amen 
eana) w hich is w idel) emplo) ed as a shade and orna 
mental tree and the wood of which has great commer 
cialvalue occurs throughout the east from the Atlantic 
coast to the plains Itllowersin ApnIandMa> before 
the leaves appear The red ash (P ptnnsykamca) 
and the black ash (F mgra) are of lesser importance in 
the same region Along the streams of the west coast 
the white ash is replaced b) the Oregon ash (F ore 
gona) which pollinates somewhat earher In New 
Mexico and Arizona the Arizona ash (F tonmeyi) 
and other species have some significance 

Sycamore — The S)camore also known as the plane 
or buttonwood tree is common in this country par 
ticularly in the eastern third and is a popular shade 
tree It is characterized b) the spontaneous sheddmg 
of Its bark and the seed balls or buttons ’ that swing 
from Its branches through the winter The scientific 
name Plalaniis is derived horn the shape of the 

leaf The commonest t>p€ is the Amencan sveamore 
(F ocetdentahs) but the Oriental plane (F orienlalu) 

IS cultivated in the western states and the Cahfomia 
s)camore(F roeemojo) on the Pacific coast PoUma 
tion occurs m the latter part of April and through Alaj 

Hackberry — The hackberr) related to the elm and 
resembbng it m appearance is found throughout the 
United States except in Texas and the southwest but 
reaches its maximum growth m the Mississippi River 


vallej Along with the pecan and niulberr) it is of 
importance in relation to pollmosis onl) m the south 
Cellis ouidenialis is the most common species with 
the Mississippi hackberr) (t nnssisstppiensis) 
cbiefl) notable m the southern states 

\Iulberry —The mulberrv one of the oldest culti 
vated trees occurs chiefli cast of the Mississippi R ver 
from southern New A ork to Florida and as far west as 
Iowa and Texas The red muiberr) ( If rus rubra) 
s the most imjKjrtant with the white mulberrv (1/ 
alba) whichissoextensiveK cultivated in the silkworm 
raising regions of the world of secondar) significance 
It flowers in Ma) and earlv June as the leaves appear 
The paper mulberrv (Papyrtus papynjera or Brous 
sonelta papynfera) of a closel) related genus is one of 
the most prolific poilnators known The pollen is 
actual!) shot into the air as the anthers open and 
gives the tree the appearance of smoking It occurs 
throughout the southeastern states most abundant!) 
in the Carolinas Arkansas Georpa Alabama and 
Mississippi Pollination takes place m the last week 
of April and through 'la) The osage orange or mock 
orange {Toxyton pomt/enim or Madura poimfera) 

IS also distantl) related to the mulberrv and is some 
times mentioned as causing pollmosis 

Bireh —Various species of birch are found through 
out ihe knited States predominantly in the eastern 
hilf the while and )enow birches (Beliila a’ba and 
B liitta respective!)) chiefl) m the northern states 
and the )ellow and the black birch (B lenta) m the 
southern The last named is the source of commercial 
0 1 of wintergreen The red or river birch (B wgra) 
tends to grow in moist soil The ] aper or canoe birch 
(5 papyn/era) ranges over the northernmost states 
and into Canada Crossed allergic reactions between 
the species are the rule Birches pollinate earl) before 
the leaves appear The related species ironwood or 
hornbeam (Carpmus caroltniano) and hop hornbeam 
(Ostrya tttgtHtana) are of verv limited importance in 
pollmosis 

Beech —The beech is a close re'ativ c of the oak both 
being members of the fani I) Pagaceae I ike the oak 
It tends to hold its dead leaves well into the spring 
The onl) important species is the Amencan beech or 
beechnut (Fagwr grandi/olio) which occurs ever) where 
east of the Mississippi River and which sheds its pollen 
in Maj when the leaves are onl) part all) grown 
Alder — The aider related to the birch has its 
nuuonium grow th in the northeastern part of the coun 
tr) but IS scattered from Florida to Texas as well 
It has consderable importance m the northwestern 
coastal regons The native alders are rarel) more 
than shrubs that follow the watercourses Chief 
species are the smooth alder ( Hnus nigosa) and the 
hoai> or speckled alder (A tneanaj The thin leaved 
vancty (A tenm/elia) is found in the Pacific north 
west They pollinate earl) before the leaves appear 
along with the first flowers of spring 

nalnut — ^The walnut is rather closel) related to 
the hicLorj The eastern varetes black walnut 
(Ju^ans nigra) and butternut (/ cinerea) are neither 
w del) prevalent nor apparentl) very often the cause 
of polhnosis However the native (or California) 
black walnut of the Sacramento valle) (/ cahjormca) 
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has been pro%s(l li> be re--pcrsible for maav ta 

that area It la culti%-3ted as a 'hade tree and as a 
stoth on which to graft the English walnut It pol 
hnates in \pnl and Ma\ 

[liizel — The hazel grows as a shrub over much of 
the countrj" The common hazel or American hazelnut 
iCcrylus americand) and the beaked hazelnut (C 
roslrjti) are the outstanding eiamples. In addition, 
the California hazelnut (C Ciihfornieii\ appears on the 
west coast The hazel blooms earU long before the 
leaves appear 

Undtn — Attention has recentlv been directed to 
the linden or basswood (Ttltii ammciina) as a cause ot 
ha\ fever Its range la frum Maine to North Dakota 
and south to Georgia and Texas, and includes also 
southern Canada Pollination occurs chicdj in Ma> 
and June, hut also as late as Julv in manv places 

II iSirz .. — The willow (Saiix) is characterized bv the 
exceedingly wide range of its growth and its tendenej 
to spontaneous hv bndizaticn. Its technical name 
reflects the fact that sahej he aad is abundant in its 
bark It is partly wind and parllv insect pollinated 
This may paitiallv account tor its Umited unportaoce 
in poDinos^s. The complex ioterrelationsbps between 
its vanous make a discussion of its species point 
less. Diffeient forms in vanons places mav bloom at 
any tune between ^farch and June 

Pine — Although widely prevalent and producing 
abundant buov-ant pollen, the pines (P$nu$) onlv rarely 
cause polUnosis, apparently beennse of the low anti* 
genial) of their pollen. However, cases of hay fever 
and asthma due to pine have been reported The 
pollen Is morphologically highly distinctive, consistmg 
of a mnin body to each side of which is attached a wing 
or air bladder distended with a bubble of air The so- 
called Aastrahan pise is an unrelated speaes 

Locust. — ^The black, or honey locust (Robima pseud- 
aeiddi. so popular as a shade tree, has been found to 
be a cause of hay fever in occasional instances 

Ckeslnut — The chestnut (cluefiy Ciurjnea dentsU. 
with C salha on the Paciflc coast) lacks importance 
partly because the chestnut blight has greatly reduced 
its inadence, partly because it is to a coiuriderable 
extent insect pollinated- 

Cfi/ur or Juniper — The socalled mountain or 
Mexican cedar (Juitiperus Siibinotdes or Sa6in<s sabin- 
ctde3\ H reaHy a jumper, native to eastern and central 
Texas, extending southwestward. and found m New 
Mexico and Arizona. It is umque m that it pollinates 
m midwinter (middle of December to March! It has 
also been reported to do so when brought mdoor« as a 
Christmas tree. It is a major cause of hay fever in its 
region, and fa the only plant flowering at that tune 
Other cedars of deadedly secondary importance are 
the \1rginia or ted cedar (/ nVfi»nir«o) m Virginia, 
Tennessee, .Arkansas, eastern Texas and Oklahoma, 
aad the gulf states; the oae-*eeded jumper (/ moni>- 
spermiz) in the mountamous districts of New Mexifti 
and Arizona; and the Utah •"cedar” of the Rocky 
Mountain region. 

Mesquite. — The mesquite tree {Prosopis). wh i c h 
often appears merely as a low shrub, is native to western 
Texas, but occurs etewhere. It has a relatively long 
pollination time {mid .\.pnl to the end of July) and xs 


otten covered with pollen several times between those 
dates Several cases of hav fever due to its pollen have 
been reported Honev or praine mesquite (P glandu- 
losa> fa the commonest tvpe 

Oliie — The pollen ol the commercial olive tree 
{Olen europaeni is of some importance m California. 
Its season is May and early June It is of interest to 
note that the olive is respon*rble for about a third of 
the «pnng hay fev er cases in Spam 

■Icactd — Tlie acacia Hwciu or AcccielU) is the 
cause of some cases ot pollinosis along the Pacific coast, 
chiefly in CaLfonua Its pollination season is rather 
variable, usuaQy in the early spnng. but it is said to 
be perennial in the San Frannsco Bav area The very 
closely related mimosa (-Ifiizrm Julilfnssin) should 
also be kept in mind 

Tree of Heaven — The tree of heaven (.iHanJius 
^andulosq), pollinating m June, probably can cause hay 
fever under certain conditions of exposure. It is 
planted as an ornamental growth in various parts of 
the eastern states 

£iied/jr/<ni. — ^The eucalyptus (£aca/yt/fKr), also 
known as the blue gum or ironbark. is for all practical 
purposes limited m its growth to Florida and central 
and southern California It is of secondary im- 
portance 

4ustraiuiH Pine— The so-called Australian pme or 
Australian beefwood (Casuarifia) pollinates throughout 
the winter in southern Flonda. and its pollen has been 
proved to be a cause of hay fever 

Pmet— The common pnvet hedge (Liguslrum), 
which IS so widely pbnted, is not a tree but must be 
considered here It will, if neglected, produce pollen 
of a low degree of “toiinty" from the end of Mayto 
the end of July Pollmation can be prevented by 
repented tnmmmg of the hedge It has been suggested 
that It may exert its effects by means of the odor of 
the blossoms, rather than its pollen 

Baybeny Bush — Likewise not a tree, the bayberry 
(Iforeila) reaches its greatest growth in the southern 
states and should be borne m mmd as a cause of sporadic 
cases of hay fever 

Grasses 

The importance of the grasses may be ap- 
preciated from a few statistical facts. Over 
1,200 species occur m the United States, sixty 
of them under intensive cultivation, and from 
thirty to sixty varieties in any smgle locality. 
.About 75 per cent of the entire value of all 
farm crops is derived from members of the 
grass family. Although exceeded by a few 
other families in regard to total number of 
known species, grasses hold first place in regard 
to number of individuals, their ubiquity, 
range of habitat, and vigor and abundance of 
growth. Moreover, they constitute the chief 
form of vegetable food for man and domestic 
animals. There are, of course, other uses. 
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since they are the source of sugar, alcohol, 
beverages, and straw 

The grass family may be divided into the 
cereal grains (including wheat, rice, com, oats, 
rye, and barley) and the meadow (or hay) 
and pasture grasses depending on the uses to 
which they are put Certain species must be 
placed m both the latter categories They 
should be distinguished from the botanically 
allied rushes {Juncaceae) and sedges {Cyper- 
aceae)^ which, by reason of the density of the 
outer coat (extme) of their pollens, are harm- 
less in hay fever 

From the standpoint of pollinosis, the grasses, 
m addition to their untold numbers, produce 
abundant wind borne pollen In this connec 
tion, it may be noted that the pollens of the 
various species are morphologically indis- 
tinguishable, differing only in size WTien dry, 
the grains are smooth, either collapsed or 
presenting several small depressions In an 
aqueous medium they become spherical or 
nearly so, with a slightly granular surface 
Because of their high starch content, they all 
stain deeply with iodine It is of interest to 
recall that the pioneer experiments of Black- 
ley were performed with grass pollen 

While the weeds exceed grasses m the 
amount of pollen they produce, the number of 
hay fever victims for which they are respon 
sible, the seventy of the symptoms they cause, 
and the length of their season in this country, 
grass pollinosis is the outstanding type else 
where throughout the world 

Grass pollen is responsible for practically 
all the hay fever occurring in the late spring 
and early summer (May to July in most sec- 
tions of the United States) Although, in 
most places, the pollination of some types 
often begins sooner and ends later, it is not 
generally of sufficient degree to have any 
clinical significance outside of the period stated, 
except under unusual circumstances How 
ever, m certain years, in such widely separated 
localities as New York City, Ames, Iowa, and 
Charlotte, N C , as many grass pollen grams 
have been reported to be found on exposed 
slides during August or September asdurmg 
June and July It should also be noted that 
in the gulf region, in irrigated areas of Texas 
and Arizona, as well as m California and 
elsewhere, grasses may continue to pollinate 


throughout the year It will be seen from the 
discussion in the preceding section that the 
seasons of the late-blooming trees such as 
birch, sycamore, and walnut, and to a lesser 
extent oak, overlap the beginning of the grass 
season Moreover, in most places English 
plantain pollinates at the same time as the 
grasses, although continuing much later, into 
the fall Other possibilities of confusion arise 
because of the pollens of such entomophilous 
plants as dandelion, daisy, clover, and alfalfa, 
usually as a result of intimate contact and in 
agricultural workers However, the gener- 
alization that grasses cause summer hay fever 
m the vast majority of cases is undoubtedly 
true 

Hay fever patients in the eastern United 
States frequently have symptoms m the 
interim period from the last week of July until 
mid August, during which sufferers sensitive 
to both grass and ragweed pollen should be 
symptom free Chobot and Dundy*" pointed 
out that manifestations during this period are 
often due to pollens of marsh elder (/la 
frutescens), cultivated corn (7ea ntays), wild 
rice (Ztzanta pa^ustna), and cocklebur {Xan- 
Ihtum), as well as to the spores of the fungus 
AUernarta Concomitant sensitiveness to 
house dust, feathers, and animal danders must 
also be considered 

With regard to the comparative incidence 
of grass and ragweed hay fever, we may cite 
the statistics of French and Halpm Of a 
total of 1,269 soldiers classified as cases of 
uncomplicated seasonal hay fever, approxi 
mately one half were of ragweed ongm, one 
eighth of the grass type, and three eighths had 
both grass and ragweed sensitivity 

The apparent complexity of the problem of 
grass pollinosis is greatlj diminished by the 
fact that relatively few of the hundreds of 
known species are sufficiently prevalent or shed 
pollen of sufficient allergenicity to cause many 
cases Parenthetically the state of Cahfornia 
IS a partial exception to this statement, since 
at least two dozen grasses are stated to have 
some importance in pollinosis there More- 
over, in the opinion of some authorities, the 
existence of a cross reactivity between various 
types simplifies the therapeutic approach 

•nCaoBOT R »nil DbVDY H D J Allergy 15 18’ 1944 
•'FSEJKH S W »ndHALPiw L J Ann Allergy 1 1 1943 
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With verj- few exceptions, the important 
grasses in this connection are those that are 
intensively cultivated for forage, or that haxe 
escaped cultivation and gro^^ i\ ild 

Five species of grasses far exceed all others as 
causing pollinosis: timothy, June or Kentucky 
blue grass, orchard grass, redtop, and Bermuda 
grass, the last-named only m the southern 


to discuss the allied plants, cat tail, clover and 
alfalfa. 

Timothy (Fig 90) — Timoth\ (Phleum pratense), 
also Lnonn as Herd’s grass, is the most extensuel> 
cultixated ha\ gra's in America far exceeding all the 
others combined and max be taken as the '‘ij-pe” for 
hax grasses It occurs throughout the northern 
Lnited States (as far south as Tennessee) and in 



States. Of secondarj' importance are sneet 
vernal grass, the ray or rj'e grasses, Johnson 
grass, fescue, Canada and other blue grasses, 
wheat or quack grass, velvet grass, and 
canarj' grass. Of minor significance are brome 
grass, panic grass, crab grass, beard or broom 
grasses, bent grass, foxtail grass, grama grass, 
paspalum, salt grass, and finally the cereals 
and related wild grasses. It is also necessary 


Canada, but is particutarl> abundant m the humid 
portions of the northeastern part of the countrj-. It is 
rare in the gulf slates and the southxxest (except at 
high altitudes), but occurs on the Pacific coast Ong- 
inall> introduced from Europe in the first half of the 
eighteenth centur> , it 'oon escaped cuUix-ation and now 
grows “wild as a weed” in waste places and neglected 
fields Its commcn names denxe from those of a 
New England farmer. Herd, and Timothy Hansen of 
Manbiiid, rcspectixelx, both of whom were instru- 
mental in introducing it A related species native to 
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America mountain timoth> (P elptnnm) is of httk 
consequence Timoth) is a perennial in that onl> 
the stems die down to the roots each winter new ones 
being formed from buds at the 1 asc of the shoots the 
next year Its pollinatioi is chieflj in June and JuK 
usuall) placin. It along with redtop among the last 
to start in its hal itat 


As stated its poll nation is through June from May to 
to July 

OrcWCruM (Fig 91) — As the name impl es this 
grass grows well m shaded places as in orchards It is 
a tall perennial used as both a pasture and meadow 
(or hay) grass the latter m sections where timothy 
Coes nit grii It s present in nearh ever state 



Fic 92 Redtop (A grastis a'ha) Fig 93 Bekuuda Grass (CjHodon docfjfe«) 


June Grass — This is America s roost mportant extending farther south than timothy or June grass 

pasture grass and it the same time a favorite lawn but is most abundant east of the Mississippi and north 
grass Like timothy it is a perennial and was intro of \labama and Georgia It is said to be the ch ef 
duced from the Old World where however it is not offend ng grass in Baltimore Orchard grass (Dac/yhj 
of much importance June grass (Pea pralensts) is gloiterafa) is also known as cocksfoot dew grass ami 
also known as blue grass or Kentucky blue grass — the hand grass It flowers from May to July its | ollen 
first because of the time of its flowenng the last he join ng with that of June grass to form an early grass 
cause it produces the effect of the famous blue pastures peak while timothy and redtop create a later one 
of that stale Its distribution is much Ike that of Redlop (Fig 92) — Th s is a perennial grass usef il 
timothy since it IS present in every part of the United for both hay and pasturage Redtop MgrorPr alia 
States though rare m the gulf region It flourishes m formerly A patusins) is so named 1 ecause its 1 looming 
the northeastern north central and Pacific northwest spikelets are of a redd sh or purplish red color It is 
areas It requires a cool moist climate and soil rich also known as whitetop summer devi grass and white 
in lirae When uncut it nil! reach a height of 3 feet marsh or creep ng bent It has about the 'ame d s 
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tribution as orchard grass, but, unlike the latter, pre 
fers moist meadon s and pastures, and sot) ]H>or in lime 
It IS more abundant in the northern part of the eastern 
gulf states and in the humid regions of the Pacific 
northwest It is absent from the drier regions of the 
extreme south Its pollination occirs in June and 
JuK . 

Bermuda Grass (Fic 93) — While the four syiecies 
described abote are predominant in the northern i»o- 
thirds of the United States, Bermuda grass is be\ond 
doubt the commonest m the southern stales There is 
an overlapping zone extending westward from Virpnia 
and North Carolina in which all of them ma\ grow 
The intense suffering caused b\ Bermuda grass has 
given rise m some areas to the local name of '‘devil 
grass ” Other designations bj which it is known in- 
clude scutch grass, w ire grass, Bahama grass and manv 
others Supposedly native to Bengal India it does 
not occur in Bermuda Bermuda grass (Cvifdiiii 
JmJjJm er is pre*a)efit ihrwigh&ot 

the south from Maryland to California While it does 
occur much farther north (exempting only the northern- 
most Her of states), it is not sufticienllv abundant to 
rerimre consideration Its unique value as |>asturage 
in the region of its grow th lies m Us ahiUty to withstand 
heat and long periods of drought Its range and acre 
age are gradually being extended The season of its 
pollination Is quite variable, and it will bloom m the 
winter and even perennially under favorable conditions 
in the gulf states and the irrigated regions of Texas an<l 
Arizona In general, however, it has a long season, 
from April to November, although fiollination ceases 
when the weather is very hot and dry It does not 
rival the northern grasses m the ctuantily of pollen 
produced 

S^eel Vernal Crass (Fic 94) — Probably the most 
important of the secondary grasses, sweet vernal ( In 
Ihoxanlhim cdoratiim) is widely if not ahundanllv dis- 
tributed over much of the country east of the Nfissis- 
sippi River, as well as m Louisiana and on the Pacific 
coast. However, its ability to resist cold and drought, 
and to grow in even poor soil, accounts for its reaching 
Us greatest concentration m the New England and 
middle Atlantic states Here, U is often the first of 
the grasses to pollinate, starting early in May 

Ray or Rye Grasses — First introduced from England, 
ray grass still persists, largely in the states comprising 
the original thirteen colonies, and to a lesser extent in 
the other states English or perennial rye grass 
{Lcliim perenne) is also known as darnel or red rav 
This and the rather similar Italian rj e grass (L miilli- 
Jlonim) occur on the Pacific coast The latter is the 
chief meadow grass in Europe As a cause of polhnosis, 
the rve grasses have their chief importance in Cah- 
forma Their pollinating season extends from May to 
July , and into August 

Johnson Grass . — Rarely cultivated now. this grass, 
which is a comparatively recent importation from 
Turkey, has become a troublesome vieed, difhcult to 
eradicate Interestinglv, it can, under certain con 
dilions, contain enough hy drocy anic acid to be poison- 
ous to livestock. Johnson grass (Hokits halepensis. 
formerly known as Andropogon halepensis and Sorghum 
hikpense) is also called Means grass, millet, maiden 


cane and Cul>a grass It occurs chiefly in the south, 
reaching its greatest import.mce in Oklahoma, Texas, 
and southern \nzona While Us pollen is rather 
scant and heavy , the local abundance of the plant 
partiailv comjicnsates for this A subvariety, Sudan 
grass [Holcus sudanensis) has Us maximum growth in 
California Both it and another subvariety, sorghum 
[H sorghum) or millo maize, are extensively cultivated 
throughout the and and semi and regions of the 
country The pollination of Johnson grass, and in 
most places of its relatives, continues from May to 
Xovcmlier 



Fic 94 Svvzet Vernal Grass 
( UUkoxanthum odoratum) 


Itscuf — Fescue is indigenous to all of Eurojie, 
»econd only to Lolium as a meadow grass, but is of 
httle agricultural importance in this country. The 
chief example is meadow fescue {Fesluca elalior), 
which occurs in restneted areas, as in western Missouri 
and eastern Kansas, and m a scattered way elsewhere, 
including the west coast Its pollination centers about 
June and Julv 

Canada Blue and Other Blue Grasses — Far less 
common than their widespread relative, June grass, 
the other blue grasses still have considerable impor- 
tance Canada blue gra's or wire grass (Poa com- 
pressa) actually has a greenish-blue coloration, and 
blooms from June to August Annual blue gra^s 
(P unnKii), also called low spear grass, d^arf meadow 
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grass andwalk grass is a nuisance jn fawnsandischar 
actenzed bj an unusuallj prolonged pollination which 
under favorable conditions can take place in anj month 
of the jear In most places nherc t occurs it is 
usuall> among the first of the grasses to pollinate 1 ut 
does so scantil) Both species are present practicall> 
throughout the Lnted States but somewhat more 
abundantl> m the north central states the first named 
also m the nourtheastern states the last named 
p-irticularl> in California 


are« mentioned it pollinates from Apr I to August 
It ^occur elsewhere but is not of much consequence 
Canary Grass — Canar) grass (PMans cananensss) 
receives its name from the fact that its seed is used as 
. brd Ioo<i It „„ .spotted 
Mediterranean region and appears n waste places in 
the south but flourishes particularly n Calfrrnia 
Other species of Phatans such as Mediterranean or 
small canary grass {P nmor) and gnawed canary 
grass {i’ paradoxtea) are far less important 



Fic 9a Crab Grass {SjHtheruma sangmnali) 


Quack or H heal Gross — A rather large number of 
species of this grass grow in all parts of the country 
except the south They are especially characteristic 
of the Rocky Mountain states The chief of them 
Agropyon repens has gained accidental importance as 
a forage grass in many places and is a difficult weed to 
eradicate Its numerous common names include wheat 
or quack grass couch grass blue stem quitch grass 
witch grass and bunch grass Its scanty poll nation 
IS usually m June and July 

Vehet Grass — This grass is so named because of the 
hair ness of is leaves Velvet grass (Ndhola s lana 
tus) is common chiefly along the Pacific coast south 
from British Columbia least so in southern Cahfomia 
It IS the most important hay fever exatant in the 
coastal regions of Washington and Oregon In the 


Brome Grass — Brome grass occurs predominantly 
in the western portion of the United States where it 
play s some part m pollmosis While present elsewhere 
It is not very abundant Leading varieties are soft 
cheat or chess {Bromtis molhs or hordeaceus) Cali 
forma brome (B cartnal is) smooth brome (B tnerms) 
rescue g>ass or southern chess {5 untolmdes) and 
downy brome grass (B letlonm) Broncho grass (B 
viUosus) has received some attent on m Californ a 
The pollinat on of the brome grasses occurs somewhat 
variably generally from May to July 

Fame and Crab Grasses (Fio 9o) — The genus 
Pameum is represented by a great many species in most 
parts of the country but occupies a rather m nor posi 
tion in relation to pollmosis ft is known as panic 
grass witch grass and millet Various types flower 


I^•HALA^'TS 


265 


between June and August Related speaes include 
Crab or finger grass {Digilarfct or S^nlherama sanptin- 
alis), pollinating m July and August or later, and 
barn>afd grass {Ecliinocliloa cnis gulli), which has a 
variable and rather long season Both are widely 
distributed in a scattered w a> St Augustine or short 
grass (SUnotjpkrum secundcliim) occurs in the south- 
ern states and flowers almost continuously It may 
be of minor importance in the Gulf region and in 
Florida. 

B(i2rd or Broom Grass — Several species of .-Imfro- 
pogon, which is related to Johnson grass, have been 
reported as minor offenders from various parts of the 
United States, chiefly the south and midwest Popu- 
lar names include blue stem, beard grass, broom grass, 
and miUo maize Most commonly mentioned are 
A. furcatus, .4. scopaniis, and .1 wrgim’eiH Its pol- 
lination occurs from July to September in the north 
central states and as late as October or November in 
such places as Alabama, Florida, and L/mistana 

Bent Grass — Of the same genus as red top, the white- 
top (.4|r<w/ij exarala), maritime bent (.4 n»ori/»ma), 
and water bent grass (.4. urlicillata), are of importance 
only on the Pacific coast Their polUnatioti largely 
coincides with that of redtop 

Foslail Grass — Significant quantities of this grass 
have been reported from the Paafic northwest and 
in Louisiana. The two chief representatives are yel- 
low foTtail or pigeon grass (Chatlochloa gfoHca) and 
green foxtail (C tiridu) Like the panic and crab 
grasses, they poUioate in the summer. 

Grama Grass — Grama or gama gnss (Boiitehua) 
appears to have its greatest importance in the south- 
west, but has also been reported from Colorado and 
!ilLtiDe«ota It flowers in July and .August, but com- 
mences earher in Anzona 

Paspaliim — Paspalum or bull grass resembles 
Bermuda grass in appearance and has roughly the 
same distribution. The most common type is knot 
grass or joint grass {Paspalum distUhum), which 
pollinates from July to September. Daliis grass {P 
dilalatiim) is said to be one of the most abundant grasses 
in the vicinity of New Orleans 

Sail Grass . — Salt grass or marsh spite {Distichhs 
spicala) is fairly prominent on the Pacific coast, where 
some authors have found it to be a frequent “skin 
reactor.” It extends as far east as central Colorado 
but also occurs in the salt marshes of the east coast 
Its polhnation takes place from .April to July or early 
August. 

Cereal Grains and Related Tl lid Grasses — The cereals 
as a group are of decidedly minor importance in hay 
fever, since several of them (wheat, oats, barley, and 
rice) are self-pollinated and all have large, rather 
heavy pollen grains that are not readily wind-bome 
However, the large areas given over to cultivation of 
them, and the close contact farm workers and dwellers 
have with them, make it undesirable that they be com 
plelely overlooked, especially as regards com (Zea 
mays) * Rye {Seeale tereale), which is more intensively 


• In tiiie$, grocers aad cooks lla^e been known to be sffected 
23 a result of handling pollen -covered husks. 


cultivated m Europe, has a correspondingly greater 
importance there (Fic. 96) 

In this Connection, the wild “cousins” of the cereal 
grains may be mentioned \\ jld barley, also known as 
squirrel-tail and foxtail {Hordeum jubatum). and wall 
barley or farmer’s foxtail barley {II murlnum) are 
pronunent m the west, particulary m California 
Little barley {II. pustlliim) occurs m the gulf states 



Wild oat, both common {Aeena Jalua) and slender (A. 
barbala), attains its greatest growth in Cahfomia, but 
is found elsewhere Finally, wild rye has a broader 
distnbution, with slender or alkali wild rye {Elymiis 
tritieoides), western (£ glatfctis) and giant wnid rye 
(£. tondensalus) occurring in the west, and Mrginia 
wildiyeor terrell (£ rtrginiais) m the east. 

Cat-tail — .Although not a grass, cat tail {Typha 
latijrdia and T. anguslifolla) may conveniently be con- 
^ered here It sheds abundant pollen that is unique 
in that it shows persisting tetrads (four pollen grains 
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adhersng to one another bj protoplasmjc filaments) 
It IS a marsh plant and has been reported from widely 
separated areas It is an ofTender only in rare cases 
Its pollination is mostly in June, earlier on the gulf 
and Pacific coasts 

Clover and Alfalfa —Clover and the related alfalfa 
of the family Legwmnosat are Ukewi«e not glasses but 
are of course, extensivelj cultivated Although nor 
mal!> insect pollinated, drj clover and alfalfa m the 
formofhaj whensubjectedtopitchingbj farmnotkers 
give rise to what are under those circumstances at 
mospheric pollens Such dissemination of pollen is, 
of course independent of the actual pollinating seasons 
of these plants, which are usually between June and 
September Chief representatives are red clover 
{Tnfohum ptatense), sweet white clover or white 
melilot (1/e/i/o/Hj alba), and cultivated alfalfa (Mtdi 
ca|o sahia) 

. V Weeds 

It has long been customary to classify the 
plants tthose pollens cause hay fever into 
types as trees, grasses, and \\eeds However, 
It has already been noted that many of the 
important grasses have escaped cultivation 
and are in reality agricultural nuisances 
Moreover, some of the plants included here 
are actually cultivated in gardens, in flower 
plots, and commercially In general, however, 
most of the species m this category, and cer- 
tainly the outstanding representatives, are 
true weeds, that is, valueless m themselves 
and unsightly or troublesome m agriculture 
They are characterized by a remarkable 
ability to propagate, even under adverse con- 
ditions This accounts for their prevalence 
in neglected fields, along roadways and railroad 
right of ways, m vacant lots in metropolitan 
areas, and in waste places of all sorts, as well 
as in cultivated ground, particularly after 
crops are harvested Moreover, their seeds 
are unusually hardy, and may be distributed 
by a wide variety of means, namely by the 
wind, in gram, grass, or clover seeds, by farm 
implements, in the wool, hair, or feathers of 
livestock, wild animals, poultry, or birds, in 
manure used for fertilizer, in or on commercial 
shipments, especially in packing material, etc 
Furthermore, they are difficult to eradicate, 
even when a determined effort is made 
Hence they constantly tend, except as checked 
by unsuitable soil or unfavorable meteorologic 
conditions, to increase their range 

This profusion of numbers, plus the nearly 
unbelievable abundance of pollen that smgle 


stands of many species are able to produce 
over considerable periods of time accounts for 
the huge quantity of pollen grams discharged 
into the air And the buoyancj of the pollen, 
which permits it tr> be wind-borne for many 
miles, along w ith its toxicity” or antigenicity, 
e^lains wh> weed hay fever is so severe and 
so prolonged m this country In this connec- 
tion, it IS interesting to note that in Europe 
and elsewhere in the world, where such weeds 
either do not grow at all or do not occur in 
abundance weed hay fever is absent It is, 
therefore, a uniquely American phenomenon 
Hay fever producing weeds may be annual, 
biennial, or perennial as regards duration of 
life The prominent ones, how ever, are mostly 
annuals Weeds ma> be wmd-polhnated (ane 
mophilous) or insect pollinated (entomophi 
Jous) While obviously the former type is the 
more important, the latter, for reasons indi 
cated elsewhere, should not be entirely disre 
garded To cite only a few examples, the 
conditions of exposure are vastly different 
from what one would be led to expect from the 
results of pollen slides exposed on a window 
ledge in a city, or even from a local botanic 
survey, under the actual circumstances of 
automobile or tram riding, of agricultural 
work, golfing, hunting, and picknickmg, and 
of playing m the fields, in the case of children 
As a broad generalization, the hay fever 
season due to weed pollens lasts, in most parts 
of the United States, from mid August until 
frost occurs There are numerous exceptions 
particularly m the southwest, on the Pacific 
coast, in the Pacific northwest, and m Florida, 
where pollination tends to begin earlier 
Moreover, plantain, which is really a weed, 
polhnates at the same time with the grasses, 
although continuing later It should also be 
noted that m the south and m California, 
Bermuda grass may continue to pollinate 
well into the vveed season 

Unquestionably, the ragweeds are the most 
important plants from the standpoint of 
polhnosis, and are said to account for 75 per 
cent of the hay fever in the eastern half of the 
United States At the same time, the state 
ment is made that in only a ver> small portion 
of the cases, even in the worst part of the 
ragweed belt, is pollen hypersensitiveness re 
stricted exclusively to ragweed Hence the 
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desirability of recognizing and taking into 
consideration the others of the knownoflfenders 
\\’est of the ninety-fifth meridian of longitude 
(about at the eastern boundary' of Kansas), 
the most important pollens are those of the 
sages, Russian thistle, burning bush (Mevican 
firebush), \\estern water hemp, and the ama- 
ranths. 

Our discussion \\i!l be facilitated by con- 
sidering the weeds according to their botanic 
grouping. This will be done roughly in the 
order of re!ati\e importance of the groups, as 
follows: 


The pigweed family {Aviaranihaceae), in- 
cluding the amaranths or pigweeds, and 
western water hemp; 

The goosefoot family [Chempodiaceae), in- 
cluding lamb’s-quarters, Russian thistle, 
sea blite, burning bush, orache or shad 
scale, winter fat, and greasewood. 

The plantain family {Plantaginaceae), com- 
prising the plantains, 

The buckwheat family {Polygonaceae), in- 
cluding sorrel and dock, 

The hemp family iCannahnaceae), including 
hemp and hop. 



Fig. 97. A, Gum Ragweed infida) It, Dwarf Ragweed (A tlaUor) 


The composite family to Ashich belong: 
The ragweed group {Amirosieae), includ- 
ing the ragweeds, false ragweeds, marsh 
elders, and cockleburs, 

Other Compositae, including the AAorm- 
woods, sagebrushes, mugAtorls, golden- 
rods, sunflowers, asters, dahlias, daisies, 
and dandelion. 


The Composite Ftimi'b 

The Rapittd Group (tnbe Ambrosieae) — Of the 
eight known genera in this tribe, onl) four need con- 
cern us here The> are the ragweeds, the fal'^ rag 
needs, the marsh elders, and the cockleburs There is 
undoubtedb a considerable antigenic interrelationship 
between them MoreoAer, their pollens are morpho- 
iogicalK nearls identical, all of them being small, drj , 
buoA-ant. and spherical or nearlj so With the excep- 
tion of those of the cockleburs, AAhich are smooth- 
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walkd and somewhat larger all of them are covered 
with short pointed or slightl> rounded spines 

(1) Ragweeds (Fio 97} As mentioned above the 
ragweeds are bejond question the chief hay fever 
offenders in the east and south Common dvarf 
Of short ragweed {Ambrosia elalior or A ariemtstae 
folia) and giant or tall ragw eed ( 1 Infida) are annuals 
sharing approximately the same distribution through 
the entire east * except upper New England and the 
coastal areas of North and South Carolina and Georgia 
as well as portions of Florida West of Kansas and 
v-estern Texas they show a sharp decrease in abundance 
their places being taken by w estern ragweed and marsh 
elder but they do range to the foothills of the Kocky 
Mountains and hejond Giant ragweed extends 
farther than the dn ari variety into Colorado and New 
Mexico They are usually absent at elevations above 
5 000 feet The northern limit of their growth is be 
yond the Great Lakes and the St Lawrence River in 
the prairies of Manitoba and Saskatchewan They 
also occur in Mexico and Cuba 

The familiar dwarf ragweed generally ranges Irom 
1 to 3 feet in height (Fio 98) and grows profusely m 
waste places at roadsides in vacant tots and neglected 
fields The giant rag\ieed which differs from the 
dwarf chiefly m size of plant and m shape of leaf often 
reaches 15 feet or more in height and requires moist 
soil for Its growth In all places in which they occur 
the dwarf exceeds the giant ragweed in abundance 
(particularly in New England) exceptmthegulf region 
notably around New Orleans in local areas of the 
Missouri and the Mississippi River valleys and at 
points around Lake Erie However the size of (he 
individual plants and the huge quantities of pollen 
that one giant ragweed can produce tend to compen 
sate for this difference 

Pollination lasts from mid August till late Septem 
ber or early October except in the gulf states w here it 
starts somewhat later (one to three weeks) and con 
tmues into November In certain regions of Florida 
and Louisiana the period of anthesis may commence 
in May In most places the giant type commences its 
pollination slightly earlier than the dwarf 

Four other species of the same genus are of consider 
able importance in their respective areas However 
since they occur in the less thickly populated rrpons 
and have less of a tendency to grow in cities and towns 
their pollens are correspondingly less likely to reach 
human mucous membranes Western ragweed (A 
psilostachya) is a perennial that otherwise closely 
resembles its eastern (dwarf) relative and is found west 
of the Mississippi River most abundantly in western 
Oklahoma the « estern and southern portions of Texas 
and the coastal regions of California Variants arc 
A coronopifoha of the Great Flams area and A 
caltformca of southern California In the southern 
part of Its range it mav bloom as early as May con 
tinuing until late fall but principally in September and 
October It is the principal ragweed west of the 
Rocky Mountains but is still fat exceeded m impor 


•The center o! the ragweed belt wbtre the fait oi ponen w 


tance in most areas by other weeds The (Texas) 
great ragweed or giant western ragweed ( I apura) 
has a much more limited range confined for all [ rac 
tical purposes to Texas and the southwestern stales 
although It does occur in Louisiana and Mississipp 
Both species pollinate in most local ties from July to 
October or later Southern or lance leaved ragweed 
(A bidtntata) vs less important occumng locally in 
the lower M ssissipp valley from southern III nois 
to northern Louisiana in parts of Texas and in the 
drv soil of the Ozark region Pollinat on is usually 
complete between August and mid September Tia 
Juana ragweed (A pumtla) is a low inconspicuous weed 
found m Lower California where it may be a local 
factor 

(2) False rago.eeds Botanists have placed false 
ragweed {Franserta or Caerlnena) mad fferent genus 
from ragweed despite many similar ties It is stated 
that the pollens of false ragvreed interreact on skin 
testng with those of true ragweed The fransenas 
occupy a position of considerable significance in the 
west probably second only to the artemisias and ivas 
Slender false ragw eed (F tenmfoha) is an annual oc 
cumngfrom Kansas southward to Texas and westward 
to the coast but chiefly in Arizona and southern 
California It pollinates from Alay to November but 
more abundantly in the latter portion of tha period 
Bur ragweed or false (western) ragweed (F atantkt 
earpa) is an annual or biennial common to the plains 
sandy valleys and mountain ranges from Missouri 
westward, and flowering in the fall 

Some ^ecies are perennials and three of them pol 
■mate in the spring (m March and April and to a 
lesser extent in June) rabbit bush canon ragweed 
or erroneously named sagebrush (F dtUmdta) bush 
sandbur (F dumosa) aho called burro weed or desert 
bur sage, and Sonora bur sage (F ambrosiotdes) 
They are important only in the southwestern states 
Also present in this region as wellasin Cahfotma but 
less abundant are common beach sandbur (F is* 
ptnnaltfida) and Chamisoo s sandbur (F ckamtssotits) 
They grow on the seashore or on sandy dunes and 
poll nate through both grass and weed seasons (May 
to September or October) 

(3) Marsh elder (Fio 99) This group with a 
multiplicity of common names has its greatest s gnifi 
cance in the midwest and in the Rocky Mounta n 
region The most important is known variously as 
burweed marsh elder h gh marsh elder carelessweed 
prair e ragweed high water shrub horseweed or g ant 
poverty weed (ha xanlkifolia) An annual grow ng 
2 to 6 feet high it is found throughout the northeastern 
Umted States to the Rocky Mountains particularly 
abundantly m the wheat belt where it is an important 
factor m hay fever Some authorities place this w eed 
in a separate genus with the scientific name of Cycla 
ckaena xanlkifelta and consider as true marsh elders 
only those spec es named f elow True or rough marsh 
elder (/ cthala) extends from the 'fissssippi valley 
to western Kansas and occurs less profusely m the 
southwesternstates Insomelocalit es asmthenorth 
eastern part of Louisiana it is even more important 
jn hay fever than the ragweeds Less extensive in its 
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distribution, the po\ert\ weed anuil |xi\trt\-need from the middle Atlantic and southern states. All thi 
small flowered marsh elder or western elder (/ art' Ivae pollinate in August and September or October 
laris) IS a perennial occurring m the mountain states po%ert> weed starting somewhat earlier (even m Apri 
and the southern hall of Calilorma One species of or Mav m some places) Their pollen grains are mud 



common marsh elder, also called high water shrub like those of ragweeds, though the spines are somewhat 

(/ orana) is confined to the east, where it grows in less prominent 

tidal marshes and extends up the rivers V variant, (4) Cocklebur (FiC 100) Although a verv common 

sctubbv mar=h elder (/ fruUscens) has been reported weed, cocklebur is of less importance than the weeds 
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above described proabl) because its pollen grams 
are rather large and most of its species produceonly 
scant amounts \an(/iim>i cmiimjine and the Penn 
s>ivanja cocklebur or clotbur (\ pennsihamcum or 
canadinst) are found in waste places roadsides and 
recentiv cultivated fields in everj state Another 
sjiecies the great clotbur (Y speciosjini) ocenmng 
in the midwcstern southwestern and mountain states 
iwllinates somewhat more abundantlj ‘>pin> or 
thornj clotbur or clotweed (\ spiaosnm) is of minor 
significance everywhere except in California where it 
IS more prevalent The cockichurs |>olhnafe chieflv in 



August and September the last named continuing 
somewhat later Their pollens interreact with each 
other and largeU with those of the ragweeds 

Ollier ComposiUr — The conposile fzmilv is the 
largest of the plant families comprising hundreds of 
genera and over ten thousand species and is considered 
to represent the highest plane of evohitionarv develop 
ment The ragweeds are included as a tribe in this 
family but for reasons of simplicity we have elected to 
discuss them separately Most of the cultivated 
garden flowers and the most colorful of the wild flowers 
belong to this family From the standpoint of pol 
Imo'is however these rank far below the outstanding 
genus Arleimsia 

(1) Artemisra This is a very large genus with over 
one hundred species at least twenty seven of which are 
mentioned in the literature as causing hay fever Veed 
less to say not all of them are major oflenders This 
group includes the sages and sagebrushes wormwoods 
sa-’eworts and mugworts Their wide distribution 


their capanty to thrive under conditions unsuited to 
the majonty of plants and the lightness of their pollen 
make them the most important group in relation to 
hav fever m the Pacific and Rocky Mountain states 
The pollen grams of all the artemisias are three lobed 
and are all smooth with the exception of tho'e of 
biennial wormwoods which are slightly spiculated 
Unfortunately not only are the common names con 
fused but there are differences of opinion as to the 
botanic rebtionships of various forms 

The most important is probably the common sage 
brush (A tndentata formerlv A tripartita) which is 
the most abundant and most widely distributed plant 
in all of western North America extending from Iseiv 
Mexico and southern California across the Great Basm 
into Washington and ^^onta^a It covers literally 
thousands of square miles almost to the exclusion of 
allothcrplantsmpartsofNevada Ltah and Colorado 
Typically alow- shrub it can attain a height of 12 feet 
or more and shed huge quantities of pollen Pasture 
sage (A /rigtda) also known as carpet or prairie sage 
and mountain sage is a low herb characteristic of the 
mixed praine growth andverv abundant m the Rocky 
Mountain region covering the ground in parts of Utah 
and Colorado and being especially profuse m and 
around Denver It is slightly more common in the 
northern part of the Great Plains than the southern 
These two artemisias are important causes of hay fever 
west of the Mississippi River except in the lower Mis- 
sissippi valley They pollinate from July to October 
i>r November 

Of the remaining sages two are common m the 
f’acificcoast states coast or coastal sagebrush hiilsage 
California sagebrush or California old man” (A 
(oh/ornica) and somewhat less so field sagewort or 
seashore mugwort ( I pienocephala) Hoary sage 
(A eana) has been rejiorced from the Dakotas and 
California prameorgray sage (A from Utah 

and southernwood (A ebfotantm) from Minnesota 
and the eastern parts of the Dakotas 

Several species of Artemisia can be considered as 
closely related varieties or subspecies of A uilsans 
and are all known as wormwoods Common sagewort 
Cirmugwort(l lafgum) (Fic 101) a native of Europe 
»wd \sia IS found widely scattered from Newfoundland 
and Georgia westward to Alabama Wisconsin and 
western Canada It is of limited importance in hav 
fever and poll nates from July to October Afug 
«ort California mugwert sagewort pra rie or white 
(A tiilgans ktlerophylla) is the most abundant of 
the subgTouiis (larticularly through the valleys of 
Cal fomia and eastward to the Great Plains This 

ofthecloscly related sub'peces 1 gnaphalodes which 
not recognized by some authorities actually extends 
eastward in a scattered way as far as New Hampshire 
and Massachusetts though not m any sign f cant ijuan 
(,ty The pollination time of mugwort is from Julv 
to November Biennial wormwood (1 bietims) an 
gpnual or biennial pollinating at the same time is 
ijjore widely distributed occurring in open places— 
especially ditch banks and neglected y atds — throughout 
tJie land except m the southeast although most al un 
(jgntly in the valley of the Mississippi River and its 
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tributaries. Also known as prairie sage or white «age 
bru«h, but pwssibJ} better referred to as dark-feared 
mugiMDrt, /t iudpvtciana is wideK found in western 
N’orth America Dragon sagewort ( -1 dracunculus or 
4 dracuncnlotdes), also called Indian hair tonic tar 
ragon. green sagebrush, and “smooth ragweed.” is 
common on the plains and in the mountains westward 
from Illmois, but absent from the desert prairies These 
last two polUnate in August and Septemler 


found almost throughout Xorth America except in 
the desert regions and are of some importance m 
iwllmosis Field sagewort < 1 camporiini or .1 cam 
PesSns paaUca) is the common form m the western 
stales, from South Dakota and western Nebraska to 
New Mexico Arizona, and Oregon An indication ot 
overgrazing it is unpalatable to stock sheds Us pollen 
in the late summer and fall, and is a cause of ha\ fe\er 
in the Rocks Mountain region Tall wormwood ( 1. 



Fig. 100 CocaLESra {Xanlbinmi 


Less important wormwoods are absinth (I ab- 
sinthium), annual or sweet wormwood (I annua). 
and tall or wild wormwood ( I caiidatat. which hare 
been reported, m small quantities to be sure as lar east 
as Yonkers, N Y , Toledo Ohio, and Chicago re«pec 
tirelv Green sage or Canada wormwood (.t cana- 
densis) IS found in Minnesota and the Dakotas. 

Four species are regarded as varieties of field sage- 
wort (.4 campeslns), being biennial or perennial herbs 


eaudala or 4 campeslns caiidala) occurs on sand} 
shores and dunes of the eastern and central states, 
espeaalK in the upper Mi-sissippi valle\. and pollin- 
ates proluseK in August It is prevalent in and 
around Minneapolis and St Paul Silierv wormwood 
or sand sagebrush ( 1 plifolia) extends from Nebraska 
and Wjommg to Nevada and Texas, and ma\ cause 
har ferer m the latter portion of the summer Bud- 
brush liudsage. or spinv sagebrush ( I spinescens) is 
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found on and planes and sloi>es from Montana and 
Colorado to Keu Mexico eastern Cal forma eastern 

(2} Goldcnrod (Fig 102) The much maliyied 
pdinrod (SnOdr^n) is contrirj to the general la> 
Oelict not an cxtremel> mportant plant in poll nosis 
1 he confusion has ar sen from its floM ering at the hei^t 
of the fall ha> freer sc leon nhen I is so striking ,n 



Fig 101 Common MicnonT {^rlemtsta iuli,aris) 


appearance in waste places Mthough largelj mscci 
pollinated its pollen grains can l>e identified on slides 
exposed ceen m the center of large cities and toward 


(3) Olker C inpostlae Mthough thee do nit 
produce iiosiuvc slcin tests ts commonij eerj much 
the same eaaluat on could he appi ed to the following 
floners of «h,cii the first fiur if course arc w Id 
sunflower «««»»,) dan iclitn (Tiru !c„i>i 

jjictnak or 7 taraxacum) daisj (hifh>cIlow j<,d 



Fic 102 Goldeneod (io/idufo) 


the end of the season when ragweed pollen becomes 
scarce or m drj wind) weather m not insignifcant 
numbers Moreover exposure is rather intimate in 
the case of persons working or pla)ing m or near fields 
covered with this plant Sometimes goldenrod is 
brought indoors for decorative purposes \ large pro 
portion (said to be 30 per cent) of ragweed cases react 
to test^ with Its pollen It is found throughout the 
United States more commonly in the east than in the 
west 


bec^tahirla andoxeye C/irysanlhemuni Icucivllieiiium) 
dog fennel (Hupatonum capilhfohum) aster (Irfer) 
dahia (Daklta lartabihs) cosmos (Cmmos hpinnaliis) 
and m^ny other cultivated Ilian ts They can be respon 
sible for sporadic cases of pollinosis in amateur and 
profess onal gardeners and m others I ther wild or 
in gardens they can be found in all parts of the conn 
try dandelion being particular!) i>revatent in i ortions 
of the Pac fic northwest Dtnde! on and daisv pol 
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linate during the grass season, the garden floners in 
the late summer or fall. Positi\e dandelion reactions 
are stated to be usuall> associated with positive rag- 
weed reactions Hence, when a ragiveed allergic 
ecperiences sjmptoms before his usual season, this 
weed should be suspected 



The PigLeed Family (Amaranthaceae) — The mem- 
bers of this famil) morphologicallj resemble those of 
the goosefoot familj, which will be considered next 
Both belong to the order Chenopodiales The pollens 
of both are microscopicallj indistinguishable, all being 
round and multiple-dimpled, like a golf ball. More 
o\er, interreactions on skin testing are the rule Of 
the twoscore genera of Amaranthaceae that are recog- 
nized, onK two are rele\ant to this discussion Some 
speaes are culti\ated as garden flowers, but these need 
not concern us here, <ince thej are not known to cause 
polhnosis. 

(I) Amaranths (FiC 103) The pigweeds or 
amaranths occur throughout the United States, but 
are far more important in the west and paiticular)\ 


the southwest, where the> are more abundant, better 
doe!«^>ed, and more varied as regards the number of 
species found. The most important nationally is the 
common or redroot (beetroot) pigweed (Amaranthiis 
retroflexiis) — sometimes confusingly called “carele«s 
weed” — which is widely distributed in all cultivated 
areas of the country , espeaally in neglected gardens 
Spiny amaranth (A spinosiis), also called prickly 
careless weed and soldier weed, likewise is widespread, 
but IS chiefly important in the regions southward from 
Kansas and Colorado, and in Florida and neighboring 
states. Palmer's amaranth (/I palmeri) is for all 
practical purposes confined to the southwest, from 
Teeas to southern California, and is here one of the 
leading offenders In protected areas, it may bloom 
perennialU In this region as well as from Colorado 
to Oregon and Washington, prostrate pigweed (/I 
blilmdes) IS also found Finally, tumbling weed or 
tumbleweed {/I graectzans)* is also widespread, but 
much more common in the Rocky Mountain and 
Paafic coast regions than elsewhere Except as noted 
above, all the amaranths pollinate rather scantly from 
JuK to September 

(2) Mesient ta/er hemp Western water hemp 
(*enida tamansana). a coarse annual, occurs from 
eastern South Dakota to southern Illinois and Indiana, 
and m areas southward to Louisiana and Texas, as 
well as m western Mexico However, it reaches its 
greatest development in Oklahoma and northern 
Texas, where it is one of the principal factors in pol 
linosis from late June to October. The closely related 
Itnida liibereiitala. found in parts of North Dakota, 
Minnesota, Wisconsin, ^flchIgan, and Iowa, is of less 
importance 

The Goosefoot Famih [Chenopodtaeeoe) — ^ al- 
ready mentioned, this family is botanically alUedto 
the pigweeds, and like these, is of far less consequence 
in the east than in the west Four genera {Cheno- 
podtum. Salsola, Kothta, and itnples) are of major 
rank over targe areas, but the lesser ones {Dondia, 
Beta, Etirolia, Sarcobaliis, and Allenrotfea) merit brief 
considention 

(1) Che/topoditm The most widely distributed 
vt woV thft WKJSt wapoctaat cepcesetitaUve of the entice 
family is lamb’s quarters or goosefoot (C. album) (Flc 
104) The sha^ic of the larger lower leaves accounts 
for both the common and scientific names of the plant 
and its family Related species are the nettle leaved 
goosefoot (C murale), Mexican lea (C ombrosiotdes) 
and its perennial relative, wormseed (C ambrosioides, 
var atttbelmtnUcitm), which provides oil of cheno- 
podium All these are pernicious native North Ameri- 
can weeds, occurring throughout the United States and 
Canada, they are particularly large and abundant in 
the southwest, where the sod lends to be salty and the 
seasons hot and dry Their pollination is rather pro- 
longed under such condition®, from June to October, 
although in the east it ceases in July or August. The 
nnl leaf goosefoot (C glaticum), with a pollination 
penod in July and .August, is of some significance in 


• It should be pointed out that the oame tumbleTeel is aUo 
applied to Russian thistle, as uell as to certain grassc:, that breah 
off in the winter and are tu-nhl-d absul h/ Ihe wind 
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the Mcmities of Salt Lake Citj and Chicago Manj 
other species of Citnopodni-n eiist, cspeoafK in the 
souths est and in California Among them are narron 
lea%ed goo<efoot (C leplopfi\lliim), Watson’s gooscfoot 
(C uiifiCMi), meal\ gooscfoot (C incjwi/). sonbane 
(C miiriile}, and Jerusalem oak (C Ji)fr\j), the last 
named flowering from JuK to September 

(2) Sdhola Probabh the most important haj 
fever plant in the entire goosefoot familj, Russian 
thistle (S peslifer or 5 kali) (Fic 105) is aUo called 
tumbleweed and saltwort .Vlthough occasional sped 
mens occur in the east, it grows largeK west of a hne 
from n estern Minnesota to w estern Texas, particular!} 
from South Dakota to Colorado and southward to the 
Texas panhandle It is especial!} well adapted to the 
semi-and soil of the northwestern and mountain stales 
Its pollen IS \er} abundant m the air at Denver It 
pollinates from Jut} to .September, and m the region 
described ia a pnme offender 

(3) Dondia Closelv related to the Russian thistle 
is the sea blite {Dondia, formerK Suaeda). of which 
several species occur in the west and midwest, and 
particubrK on the Pacific coast Since its appearance 
resembles that of its relative, including its “tumbling” 
propenvities, and since it has the same habitat but is 
a much more profuse pollinator, it is possible that 
some of the ha} fever attributed to Russian thistle 
ma} actual!} be due to Dondta pollen The <pecies 
most often mentioned are the alkali blite {D frultcosa). 
«ea blite (Z) ea/i/orn<c<t) andink bush (D sujniles(ens) 

(4) Koe/iia Bumingbush (A.* rro^ari<r)alvoLnown 
as fcebuvh, Mexican fireweed, or summer C}press. has 
much the same distribution as Russian thistle, but is 
most plentiful in Iowa, Colorado, Kansas, Nebraska, 
the Dakotas and neighboring states It is sometimes 
planted in the east for its attractive red fobage, 
but IS not sufliaenti} abundant to be troublesome 
Where it has e«caped from cultivation under conditions 
favorable for its growth and propagation, it is one of 
the major offenders It constitutes a pnme example 
of an ornamental plant becoming a weed Observa 
tion in recent } ears indicate that it is spreading Its 
pollen has attained significant levels of atmospheric 
polJuJjonas/areast as central low a. and is challenging 
both Russian thistle and ragweed in the middle Mis- 
sissippi valle}, where ragweed has ahva}S been domi- 
nant Its pollination takes place from the end of Julv 
to mid September The related K amerteana, called 
“red sage.” has spread from central New Mexico 
through desert vallevs from California to Colorado 

(5) Alriplex. Twentv seven species of the genus 
AlripUr are mentioned in the Lteralure as causing 
ha\ fever, and are variouslv known as orache, saltbu'h, 
andshad scale. Like theothermembersof thisfaimlv, 
the atriplexes are of importance ontv in the west. 
\hhough it has a scattered occurrence in the east, 
halberd-leaved orache ( 1. patida or 4 hasCata), also 
called spear scale, hastate atriplex, and fat hen, has 
little importance there Other species accounting for 
considerable hav fever in the Rockv Mountain states, 
in parts of California, and espenalK in Arizona and 
New Mexico, are “-had scale,” wing scale, or bushv 
ainplex ( 1. camscens), annual valtbush ( I. iTig*/ii), 
r*d orache or red scale ( 1 rosea), .kustralian saltbush 


cr flesbscale (.1 semtbaccata), brcctscale (.4 bracteosa), 
lenscale (.4. UnUfonnis), and shadscale or spin} salt 
bush (A cen/er/tyu/ia), andsilver scale or silver} orache 
(1 argenUa) Cross reactions between the speaes are 
not the rule, and although all are potential causes of 
hav fever and some are of local importance, most of 
them are not sufficiently abundant or do not produce 
sufficient pollen to account for ver} man} cases 
Tne various species pollinate at different times m the 
summer and fall, except the holl} scale or desert holly 
(4 hymenelstra), which flowers from Februar} to 
April in southern California. 

(6) Beta The common sugar beet (Bela vulgaris) 
IS al»n a chenopod related to the atriplexes Its pollen 
has been shown to lie a cause of hav fever from early 
.Mav to mid-June in tho'e sections (for example, in 
Texas and \rizona) where it is mtensivel} cultivated 
The present increase in acreage devoted to it will 
probablv enhance its importance Patients clinically 
sensitive to the pollens of other chenopods are par 
licularlv tikelv to acquire sensitivnt} to beet pollen, 
but require specific therap} 

(7) Eurotta. Sarcebatus, Allenrolfea, and Salicornia 
Three other species of the west, ranging from western 
Texas and adjacent states to \\ ashington and western 
Canada, belong to this famil} winter fat or svieet sage 
(Euroita lanata), greasewood or cbico (5arce6a/«f 
termtciilijlus). and burro weed, iodine bush, or pickle- 
weed (4tlenrotfeo occidenlalis) .Vlthough clinical data 
concerning them are meager, the} are thought to be of 
some local importaoce. in and districts only The dates 
of their flowering are rather variable In addition, 
the glasswort or samphire (Saheornia ambtgiia) has 
been suspected of causing ha} fever m northwestern 
Cabfornia 

Tbe Plantain Family (PlantagiHaceae) —On!} one 
genus in this famil} is sigmficant m relation to polltno- 
sis, that which gives the famil} its name 

(1) Plantain English cr narrow-leaved plantain 
(Plantago laneeolata), also called rib grass and ribwort, 
as well as b} at least suxteen other common names, is 
a familiar weed, widelv distributed in lawns and waste 
field-., often m association with dandelions, throughout 
the United States and Canada (Fic 106) It li more 
abundant in the midwestern and Paafic coast areas, 
and in the states adjacent to the District of Columbia, 
than elsewhere Some authors group it along with the 
grasses because of its pollination dates and because the 
botanists once <0 classified it Its pollen is anemo- 
philous and quite abundant and buo}ant It is char- 
acterized b} an eitraordinan!} prolonged poUination, 
nmnmg through most of the grass season and well into 
or even through that of the ragweed:. In most parts 
of the count!} . this goes on from .April or May to 
October, and even later m Texas and the southwest. 
Much more of the pollen is shed in the earlier months of 
this period than in tbe later ones. 

The related common, greater, or broad leaved 
plantain or henbane (P major), is likewise found 
throu^iout the countrv , but is less impcrtant m 
po]lmo«h> due to its scant} pollination In southern 
Texas, a mured t}'pe has been reported, neither English 
nor broad leaved Several other species, including 
Rugel’s plantain (P. ri/^r/i’O, have some local incidence. 
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The Buckwheat Family (Polygonaeaie) —In this 
famil> likewise onl> one genus requires consideration 
(I) Dock and sorrel The two most important mem 
bers of the genus Rumex are sheep sorrel or sorxej dock 
(i? acetosella) (Fio 107) also known as red or field 
sorrel or red dock and curl> jellow sour or narrow 
dock (R cm pus) The broad leaved or litter dock 



hymenosepalus) occurs onij in the West in drv sandy 
areas from \ew Mexico to Californ a 

The Hemp Family (Cannabiitaceae) — On!\ two 
genera const tute this the smallest plant family per 
tinent to a discussion of pollinos s and each of them 
nemdes a weed of minor importance Roth are 
ernsidered by some authorities as I elong i g to the 



(R obiusijohus) is closely related to the latter and 
very similar in appearance All are perennal needs 
sometimes erroneously classed as grasses because they 
pollinate at the same time as the latter They are 
probably in part insect pollinated All are widely 
distributed throughout the United States but are gen 
erally held to cause more cases in the midwest and far 
west They pollinate from May to July later m the 
south and west coast areas — the first named more 
abundantly Eleven other species are mentioned as 
occurring locally in various parts of the country 
The canaigre pie or sour dock or wild rhubarb {R 


mulberry family {Moraceae) or the nettle family 
{Urhcaceae) 

(1) Hemp True hemp [Cannabis salna) — not to 
be confused with the unrelated western water hemp 
mentioned abo\e — s the source of fiber for rope and 
sacking manufacture and of the outlawed narcotic 
manjuana or hashish It has escaped from cultiva 
ton nhch was discontinued m this country by law 
some years ago and has become a troublesome weed 
in the lower Missouri River valley although isolated 
patches are to be found throughout the north central 
and eastern "States as far south as Georg a and westward 
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to Kansas and ilinne^ta In the \Tanit> of Omaha, 
where it has its steatest stand, it is said to account for 
15 per cent of the pollen content of the air in the fali 
season, and 20 per cent of the cases of ha\ fc%er 
Present plans to re-establish the hemp-growing m- 
dustrj in the United States, necessarj. because of the 
interruption of overseas supplies, ma\ welt increase 
thr- problem Hemp pollinates rather abundantlv 
from Julv to September 

(2) IIo^ The hop [niimtihis lupulus) i» a twining 
or prostrate vine often of considerable length, the p's 
tillate flowers of which are the familiar hops of com- 
merce, used to flavor malt liquors (beer) Since the 
hop is a dioecious plant there are individuals po«sessing 
onlv starmnate flowers (the male) and those with onK 
pistillate flowers (the female' Onlv the former can 
cause polhnosis It grows m thickets and on nver 
banks in scattered parts ot thecountrv east of the Rockv 
Mountain' Pollination dates varv from place to place 
but occur chieflv in Julv and -August The Japanese 
hop (n has escaped from cultivation and 

appears through the east being reported Irom as far 
west as Chicago 

2. PukVIS O.D PlwVM Prodccts 

We shall consider here the most important 
plants and parts of pkints known to be cap- 
able of acting as inhalant allergens — tviih the 
exception, of course, of the pollens andodors 
of plants, since these are discussed m separate 
sections. 

Cottonseed can cause allergic nasal and 
bronchial manifestations in indmduals han- 
dling raw cotton. But the asthma of the 
cotton worker, which has been known for over 
a centur)', particubriy in England, can be 
attributed to cottonse^ only if sUn or bron- 
chial tests are positive. Xot infrequently the 
true cause of the condition may be the molds 
kbal. Tnu\\ip\y rapidW in damp coUon. More- 
over, P. A. Xeal of the Xational Institute of 
Health has isobted from low-grade, dusty, 
stained cotton a “cotton bacterium” which he 
believes is responsible for numerous outbreaks 
of acute illness in rural mattress makers, 
resemblmg the mill fever, ilonday fever, or 
gin fever common in cotton mill workers. 

-■Vnother agent of exposure to cottonseed are 
cotton linters, the short fibers that cling to the 
cottonseed after the long fibers have been re- 
moved, inasmuch as they invarbbly contain 
particles of seed. Linters are widely used in 
padding, wadding, and batting, to make pads, 
cushions, comforts, and some mattresses and 
upholster].-. Linters are also used for the 


manufacture of certain varnishes, particubrlv 
those for coating metals, artificial leathers, and 
waterproofing. Cottonseed cake and meal are 
included in fertilizers and feed for stock, so 
that patients should avoid recently fertilized 
fields, bams, and feed supply stores Cotton- 
seed flour is sometimes used for human food, 
such as cereals, and in the manufacture of 
some gins. Although concurrent sensitivity 
is not invariable, most cottonseed-sensitive 
patients would do well to avoid foods pre- 
pared with cottonseed oil (see p 313). 

It must also be mentioned here that tests 
with cottonseed often elicit unusuallj strong 
local responses, occasionallv- accompanied by 
severe constitutional reactions Itisadvisable, 
therefore, to begin with a scratch test, if this 
IS negative, intracutaneous testing (with a 
1:1,000,000 dilution initially) maybe done. 
Clements*** has described an oral hv-posensi- 
tization for cottonseed allergv'. A cupful of 
cotton from the patient’s mattress is extracted 
with glvxero-saline solution, and if a positive 
skin test is obtamed after ultrafiltration, a drop 
of extract is taken in an ounce of water. If no 
untoward reaction occurs, the daily dose is 
gradually increased for about 24 weeks, and 
then a maintenance dose daily for one or two 
v-ears Iodides and dilute hv'drochloric acid 
may be given at the same time. 

Patients allergic to the protein of cotton- 
seed on cutaneous tests will not be affected 
b\ the processed cotton m clothing, bed sheets, 
and pillowcases. In cases that show h\-per- 
sensitiveness to such manufactured products, 
It is probably attributable not to the cotton 
Itself but rather to dv'es and other finishing 
substances. Cohen and his associates*'^ have 
made the interesting observation that when 
raw cotton ages, the dust thus gradually formed 
contains a new allergen — probably identical 
with the “house dust allergen” — that is anti- 
genicallv unrelated to cottonseed. 

Kapok, derived from the seed hairs of cer- 
tain tropical trees and widely used for stuffing 
pillows, mattresses, and upholstered furniture, 
not infrequently acts allergenically, especially 
in individuals who are hj-persensitive to 
cottonseed. This is not difficult to under- 


•"C1XMK.VTS. R. M I M V. Alabami II: 413. IW2. 
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stand, since there is a botanic relationship 
between the cotton plant and the kapok tree 
According to Coca and Grove, some of the 
excitants of cottonseed and kapok seed are 
identical Coulson Spies, and Stexens”® con 
firmed this by demonstrating three antigens 
common to cottonseed and kapok seed by 
immunologic (Schultz Dale and precipitin) 
methods, and concluded that hypersensitive 
ness to kapok seed is probably induced by 
cottonseed contact This does not mean that 
all individuals who are allergic to cottonseed 
necessarily react to kapok, and vice versa 
However, since patients sensitive to cotton 
seed will often develop an allergy to kapok on 
prolonged contact with the latter, it should not 
be used as a substitute for cotton Exposure 
to pure kapok fibers probablj does not induce 
sensitivity to the seed 
Another seed that not infrequently shows a 
tendency to cross reactivit> with cottonseed 
and kapok seed is flaxseed {linseed) Inhal 
ant allergy, particularly asthma, that is due 
to flaxseed is usually evoked by fresh paints 
varnishes, polishes, linoleum, oilcloth, imita 
tion leathers, and printing and lithographing 
inks — all of which contain linseed oil The 
condition may also be evoked by ground flax 
seed (for poultices or poultry feeds), as well as 
by flax straw used for rugs, mats and stuffing 
material And Grant has demonstrated that 
flaxseed used in wave setting preparations 
can be the cause of asthma m the patron or 
m the hairdresser Linen fabrics are prob 
abl> not responsible for allergic symptoms 
Powdered orris root is a veiy common 
inhalant allergen Because of its agreeable 
violet odor and its flesh color, it is widely 
employed in the manufacture of cosmetic and 
toilet articles, such as face, body, and tooth 
powders, rouge, cleansing creams, bath salts 
scented soaps, mouth washes, sachets, dry 
shampoos lotions, smelling salts toilet waters, 
Eau de Cologne, and perfumes Extracts 
are also empIo>ed in fumigating materials, 
adhesive plaster, candies pastries, and soft 
drink syrups Now that it has become more 
or less generally recognized that orris root and 
Its oil not uncommonly act as allergens — es 
pecially m women — many manufacturers 
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have abandoned the use of it and indicate this 
on their labels But the degree of the patient s 
hvpersensitiveness is sometimes so extreme 
that an attack (nasal or bronchial) is brought 
on for example merel> by presence in the same 
room with a person using a cosmetic containing 
orris root In these cases hyposensitization 
IS indicated using the same methods as in 
treatment of pollinosis 

Patients sensitive to orris root (or perfumes 
— the two being frequently associated) are 
given the following instructions (Efron”‘) 

(1) Use onij the recommended unscented hjpo 
allergen c cosmetics and to let preparations and un 
scented soap and talcs Lnscented sodium perborate 
may I e utilized as tooth powder (2) Other members 
of your household should also employ these prepara 
tions (3) Remove ail scented cosmet cs and toilet 
preparations from the house (4) Do not take dry 
shampoos (5) 4void contact with perfumes (6) 
Spend as little time as poss ble m beauty parlors and 
at cosmetic counters (7) Do not use prepared mouth 
washes Salt water may be substituted (8) Do not 
permit flowers which have scents m the house Do not 
wear or smell such flowers and avo d the odors of the 
flowers of Igustrum jasmine honeysuckle etc If 
these plants grow around your house either clip the 
buds before they bloom or remove the plants entirely 

Pyrethrum is the dried powdered flower of 
the pyrethrum plant, a member of the chrys 
anthemum family It is w idely employed in 
the preparation of insect powders and sprajs 
and IS thus extensively used not only in the 
home for combating moths and other insects 
but especiall) m theaters motion picture 
houses, shops and warehouses Since msec 
ticidal preparations are used primarily in the 
summer pyrethrum allergy is usually seasonal 
although nonseasonal symptoms may occur 
Ragwe^ sensitive patients frequently react 
to pyrethrum The pyrethnns derived from 
pyrethrum, are even more potent as an msec 
tiade, their allergenic properties have not yet 
been investigated Commercial pyrethrum 
contains three toxic principles an ester with 
insecficidaf properties which may cause poi 
sonmg, a lipoid or oleoresin, which may cause 
dermatitis and an allergen related to ragweed 
pollen, which is responsible for the respiratory 
allergic manifestations (Feinberg^^^) 

Derns Tool, the root of a tropical shrub, is 

• ErmoN B C Letters Internal Corr Club of Allergy Ser es 

8 66 194S 



Inhai^ts 


279 


used in flea powders, and was the cause of 
asthma in 2 cases reported by Weston. Oli- 
\eira Lima®'- observed asthma and nasal 
sj-mptoms from an insect spray made from the 
Lonchocarpits or timbo, a closely related plant 
of the Legiimiiiosae family which gi\es rise to 
cross reactions with derris. 

fiitf, a fiber obtained from Corchorus, grown 
in India, can become an allergen for persons 
occupatfofiaUi' erposcvi to its dust (Stexens 
and Jordan!®^). One of us found burlap, 
a matenal made from jute, to be the cause of 
a long-continued asthma in a truck dn\er, and 
it was possible to control the condition by 
injections of an extract of burlap. Jute is 
also found m ine-xpensix-e upholstered furniture, 
domestic rugs, and carpet padding 

Lycopodium, the spores of the moss Lyco- 
podium f/ara/Mw,isafine white powder, mainK 
used by druggists to prevent pills from con- 
glomerating, and also emploted to powder the 
walls of forms in metal castings. It is some- 
timea used as a diy shampoo .Asthmatic 
attacks attributable to this powder ha\e been 
reported by Peshkin, Sticker, and Hanhart. 

The powdered roots of ipecdciianha, rhu- 
barb, and poke are occasionally causes of 
asthma or rhinopathy in druggists The 
senior author obserx’ed asthma in a pharmacist 
caused bj* inhalation of powdered digitalis 

Papain (carold) is a potent antigen, acting 
chieflyin pharmacists by inhalation (Osgood*'*)- 
However, as in 1 case reported, sensitization 
can aUo occur from local application to granu- 
lation tissue. In allergized individuals, re- 
actions can also be elicited by ingestion. 
Papain has sex’eral uses medicinally, indus- 
trially (especially in brewing and tanning), 
in dentifrices, chewing gum, and in food 
preparations. 

The dust of castor beans may become an 
allergen to indixfiduals fixing in the neighbor- 
hood of a castor oil mill (Figley and Elrod*) 
or working in fertilizer factories (Zerbst*^) or 
laboratories in which these beans are exten- 
six-ely handled. Skin testing w ith this allergen 
is to be carried out x-erj' cautiously, beginning 
with the scratch method In addition to the 
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medicinal and multitudinous industrial uses 
of castor oil, castor bean meal is in demand as a 
fertilizer and farm workers in contact with it 
haxe been sensitized. Ratner®^® succeeded 
in allergizing guinea pigs by inhalation of drx* 
castor bean dust. 

Hj-persensitix'eness — expressed b\- asthma 
and rhinopathx — to coffee beans has occasion- 
ally been observed in workers in coffee fac- 
tories, ifi pereons who handfe sacks of coffee, 
and in grocers. This hj'pereensitiveness is 
mediated soraetimesby theprotein of the coffee 
beans and sometimes bx" the aromatic \-olatile 
oils (p. 511). Sensttixity to the dust of 
chicory, hops, and other beverage ingredients 
has been described Hx-persensitiveness to 
the dust of lea has been obserx-ed by Sticker 
and by Klewilz in indix-iduals who were oc- 
cupationally exposed to massixe contact with 
tea 

Tobacco, m x’iew of the millions of smokers, 
must be said to act as an inhalant allergen 
only lareK. However, it pJax-s a relatively 
far more important rfile among mdix'iduals 
xxho work xxith tobacco. Furthermore, there 
haxe been many reports of so-called hx^per- 
sensitixeness to the nonspecifically irritating 
or toxic factors contained in tobacco smoke or 
in the combustion b> -products of the paper. 
Positixe skin tests with tobacco need not nec- 
essarily be specific (see p. 832). In addition, 
as I'aughan-’ has pointed out, the w rappers of 
cheap cigars are usually stuck together with 
a gum tragacanth or com s>-rup paste, h>per- 
sensitixeness to these is occasionalh' observed. 
Howex-er, allergx- to tobacco itself can unques- 
tionably be a cause of asthma. Thus, the 
senior author has observed the case of a Turk- 
ish woman xvhose asthma appeared only when 
she xxas on her estate, which was adjacent to 
a large tobacco plantation. Asthma due to 
tobacco smoke or to xxork in tobacco factones 
has been described by Walker, Feinberg, 
Jimetiez-Diaz, and Rich. The relationship 
of tobacco sensitivity to various penpheral 
vascular diseases is as x'et unsettled. 

Occasional patients, as Vaughan®* demon- 
strated, are hj-persensltive not to tobacco 
itself, but only to tobacco smoke. This was 
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confirmed by evhaustion tests b> Pipes * 
It IS recommended therefore that in cases in 
which tobacco is suspected tests be made not 
onlj with tobacco antigen but also with an 
extract of tobacco smoke The s mplest 
method of preparing tobacco smoke extract 
consists according to Vaughan inha\ingthe 
exhaled smoke bubbled through Coca s fluid 
which IS then sterilized h> filtration In 
Pipes series of allergic patients about 9 
per cent ga\ e definite histones of their rcspira 
tory symptoms being precipitated or aggra 
^ated by exposure to tobacco smoke and ap 
proximately 13 per cent ga\e positne ender 
mal tests to tobacco smoke extracts 



R\F Flour 

Cereal floiirs such as rye dheai oat corn 
barley and buckulieat flour are frequently the 
cause of severe rhinopathy and asthma in 
millers bakers confectioners threshers gro 
cers and less often in housewues A\eha\e 
also observed a severe neurodennatitis (Fig 
108) of many years duration that was proved 
to be due to inhalation of rye flour The 
patient was a bakers daughter v^hose bed 
room was adjacent to the bakery The diag 
nosis was based on the fact that the girl be 
came free of symptoms on remaining away from 
home and that nasal insufflation of a small 
quantity of rye flour produced severe itching 
and constitutional symptoms requiring epi 
nephnne injections 


Ho\ ever the possbility of a physical 
hy^persensitiveness to the sihcated particles 
of the hull of the gram must also be borne m 
mmd in cases of asthma in which the attacks 
appear while the grain is being thrashed 
loaded cleaned or otherwise handled (see 
p 433) In order to determine whether or 
not the case is one of hvpersensitiveness to the 
flour Itself the patient may sniff in a small 
quantity of the suspected flour 
Gram mill dust according to V ittich 
contains in addition to plant particles also 
smuts rusts common air molds pollens of 
various kinds bacteria and insect fragments 
Mention must also be made of the sawdust 
of numerous acods such as cedar pine fir 
box mahogany and birch In all these cases 
appropriate tests must be made in order to 
determine whether the hypersensitn eness is 
in relation to the w ood itself or to some con 
tammant such as molds and mites often found 
in the bark or to the volatile oils or the 
respective oleoresins The exact identifica 
tion of the causal factor is obviously of prime 
importance for treatment 
Stran hypersensitiv eness is not exceedingly 
rare m agricultural sections and produces 
chiefly asthma and rhinopathy In such cases 
It will be necessary to determine whether the 
allergy is m relation to the straw protein itself 
or to remaining pollens or to smuts rusts 
and molds 

Dean*^* reported a case of se\ ere perennial 
rhinopathy due to Spanish moss (Tillandsia 
usneoides) a plant native to the southern 
states the fiber of which is used in upholstery 
stuffing and m packing fruit for shipment 
Bagasse the broken stalks of sugar cane 
after the sugar has been extracted is employed 
in the manufacture of a durable insulating 
board Sensitization to the protein antigen 
contamed m its dust gives rise to an acute 
afebnle inflammatory lung disease of van 
able duration unrelated to silicosis and called 
bagassosis (Castleden and Hamilton Pat 
erson*”) 

t egetaUe gums mav act as allergens by 
inhalation ingestion injection or contact 
but the first is the most common route and 
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respirator}’ sjuiptoms predominate. Gel- 
fand’^* has re%'iewed the literature on this 
subject, and has gathered a valuable hst of 
the known sources of possible contact with 
allergenic gums. Exposure is usually occupa- 
tional, in the industries mentioned below. 
Bohner and his associates’^' reported 10 cases 
of asthma due to acacia (gum arabic). These 
patients were all pnnters v.ho n ere exposed to 
the acacia offset spra% s used in the industn". 
.\sthma in a candy maker exposed to dust con- 
sisting largely of acacia was described by 
Spielman and Baldwin BuUen,”® Fein 
berg,’^' and Figley*'^ called attention to 
ifaravii or Indian gum, nhich is used as the 
base of wave-setting preparations. It is in- 
haled from the flaking of the dried material 
uhen the hair is combed. Gelfand”’ re- 
ported a case of iragacaiUfi sensitivity in a 
worker in a gum factorj’ and showed that in 
addition to the botanic rebtionship there is 
an antigenic one betw'een it and acacia. 

3. Scents of Pi-vst Origin 
Clinical and erperunental eiidence proves 
that odors can act as inhalant allergens in 
certain cases Among these are the scents of 
flowers, fruits, and resins, and the odors of food 
of pbnt origin. Odors of foods of animal 
origin and chemical odors are considered in 
other sections of this chapter 
Aromatic substances are characterized by 
their vobtilit>" and strong odor, and belong 
to the group of ethereal oils. The tech- 
nologist deflnes ethereal oils as products ex- 
tracted from pbnts b}' a common method, such 
as steam distilbtion; these oils are distin- 
guished by their characteristic odors. The 
ethereal oil is usually composed of a variety of 
compounds, many of which are still iinidHi- 
tified. Most of them are derixulixes of 
terpene (CioHw), but nitrogenous substances 
such as anthralin acid esters, indole, skatole, 
and mustard oils are also frequently found. It 
has been assumed that the btter group may 
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be e^jeciallj- significant in cases of h}-per- 
sensitn*eness. 

The French scientist H. Devaux devised 
a photographic method to demonstrate that 
odonferous substances give off minute material 
particles (Fig. 109), which he called osmyls 
From these experiments he concluded that we 
smell a flower, for instance, because minute 
particles originating from the petals strike 
the sensitu-e membranes of the nose Part of 
the evidence for the conclusion that the odors 
of the blossoms of various trees, shrubs, and 
flowers mav' act as allergens depends on the 
demonstrated fact that they can ehcit tjpical 
hay fever and asthma s\-mptoms This will 
be found discussed in detail in the section on 
the etiologx' of hay fexer (p 511). 

TTie writers observed quite a few cases that 
were proved to be due to xobtile oils How- 
exer, it has not been possible to determine 
which ingredients of the ethereal oils of the 
blossoms cause hay fe\er, since chemists are 
not yet able to fractionate the ethereal oils of 
roses, libc, jasmine, etc , into s(al>/e con- 
stituents.' Howexer, one might speculate 
that the unstable proteins present in the 
ethereal oils may be responsible for the aller- 
genic effect. 

The senior author’* therefore studied the 
problem in cases in which the patients were 
sensitix’e to other ethereal oils, such as sage 
(Sa/na i^Sicuialis), that are capable of chemi- 
cal fractionation It was found that the 
allergenic pnnciple was not any of the known 
constituents of sage, including sage oil, but a 
sifbsranoe soitihfe m petroJecmi ether and \ ah- 
tile on steam distillation. This component, 
the chemical nature of w hich is as yet unknown, 
mediates the odor and in all probability- con- 
stitutes the allergen m question. 

It should be stated here that patients who 
are hypersensitixe to the smell of roses, for 
example, but not to the pollen, frequently 
Aow hypesensitiveness to other pollens, for 
instance those of grasses 

As an unusual case of sensiti\-ity to odor 
may be mentioned Zakon and Kahn's’’^ 
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patient i\ho had chronic urticaria of six years’ 
duration due to the use of perfumes 
Besides h>persensitiveness to odoriferous 
buds and flowers bushes and trees there 
seems to be also a hypersensitiveness to the 
essential oils of conifers as well as to the resins 
of other trees Thus rhinopathies and asthmas 
maj be caused in carpenters and wood 
workers b> coniferous trees ^nd in house 
painters and others h> turpentine Derbes 


strongly odoriferous orris root oil (m scented 
soaps toilet water smelhng salts hair tonic) 
to essential oils of eucaljptus and camomile 
both of which are used for inhalation to aloes 
valerian parsley hop and dill as well as to 
camphor peppermint and incense The m 
structions to the patient for the avoidance of 
orris root and common scents are given above 
•ilJeigy to linseed o 1 as described by Sticker 
IS less frequent he reported that a colleague of 



Fic 109 Photograph op Eppect Prodocid by Ooor of Rose Petal (Dcvacx Techvic) 

Central outl ne represents pos tion of rose ptetal suspended over mercury dusted with talc (European Pic 
ture Serv ce) 


and Engelhardt®** reported the invanable pro 
duction of an attack of asthma associated 
with urticaria m an 11 year old boy within 
15 to 30 minutes after exposure to the fumes of 
fresh paint tthile (he asthma subsided 
within 24 hours the urticaria persisted 3 or 4 
days In a series of cases of allergic uropathy 
Thomas and \\ icksten**’ include one of fre 
quency and painful urination and another of 
dysuria and cystitis due to paint fumes We 
must also mention hypersensitueness to the 
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his suffered from a severe rhinopharyngitis 
upon entering places that were fresly painted 
with hnseed oil Smelhng linseed oil for a 
few seconds caused quick blanching of the 
nasal mucosa smelling for a few minutes 
caused inflammation lasting for twenty four 
hours 

Finally allergy to the smell of vegetable 
foods has to be kept in mind The hyper 
sensitiveness may be elicited by the odor of the 
raw foodstuffs such as garlic and onion as 
observed by the senior author Henson”'' 
described garlic inhalation as the cause of 
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asthma in a patient who worked in a sausage 
factor^’ where powdered girhc was used. 
Zohn*^' reported sensitivity to spinach bj’ 
inhalation, and Horesh®^’ asthma in a 2-year- 
o!d boy due to the presence in the same room 
of white potatoes, fresh or canned, and es- 
pecially while cooking. The btter*®* also 
observed a case of infantile dermatitis due to 
cabbage that could be exacerbated by the odor 
of cooking cabbage, as well as 8 other similar 
cases due to animal foods. He points out that 
recurrences despite strict elimination diet may 
readily be due to such unrecognized inhalant 
exposure. 

The senior author also treated a woman who 
developed severe rhinopathy and asthma a 
few weeks after accepting a position in a coffee 
store. Twenty-four hours after hospitaliza- 
tion her attacks disappeared, though no 
treatment had been instituted. SmeUing of 
a Small bag of coffee for only three mmutes 
caused several nasal and bronchial attacks 
after a verj’ short time. Sternberg and 
Sorrell*” observed rhinopaih>‘ in a restaurant 
employe from the fumes of coffee. Slicker'”' 
reported the case of the Polish king Jagello, 
in whom the smell of apples produced attacks 
of asthma. In other patients the odor of food 
only during the process of cooking is operative. 
Thus, Feinberg and Aries**^ described instances 
of asthma due to volatile substances given off 
in the cooking of peas, beans, and lentils. To 
demonstrate the volatile nature of the reacting 
substance, Feinberg exposed shallow dishes of 
Coca’s solution at distances of 30 inches and 
5 feet, respectively, from a pot in whicfi dned 
peas were being cooked Skin testing with the 
first solution gave a definite reaction of the 
same strength as that induced by an extract 
of a pea in a dilution of 1:10,000,000, while 
the second elicited only a faint reaction. 

D. FUNGI 

There is an increasing realization of the 
importance of fungi, particularly the spores 
of the common air molds, smuts, and rusts, 
as inhalant allergens. These molds occur in 
the air and on grass and trees, as well as In 
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dust Widespread as they are, they seem to 
cause allergtzation onl}’ wlien the exposure to 
them is rather intense, such as musty cellars 
or damp houses, or when the atmospheric 
pollution with mold spores is at its height. 

Tlie follow mg conditions must be fulfilled 
before a case can be definitely diagnosed as 
one of fixpersensitix eness to mold: (1) proof 
of the presence of the mold in the immediate 
environment (home, place of work), (2) free- 
dom from sj-mptoms when away from this 
environment or when the atmospheric con- 
centration of mold spores falls; (3) onset of 
an attack following exposure (nasal or bron- 
chial test) or injection, (4) definitely positive 
cutaneous reaction to an extract made of 
spores, (5) passhe transfer of the cutaneous 
bj^persensitiveness by the Prausnitz-Kuestner 
method 

For specific diagnosis major dependence 
should be placed on the scratch test, emplojnng 
either the dr>’, killed, and powdered mold, 
preferably harvested when it is sporulating 
strongly, or a concentrated (1:20 or 1:30) 
liquid e.xtract. positive reaction is of the 
immediate w heal t^pe, such as is obtained w ith 
pollens or epidermals Only if the scratch 
test IS indecisive or negative should an intra- 
cuianeous test be performed, usually with a 
1:1000 extract .\ positive scratch test re- 
action to fungi almost alwaj*s signifies clinical 
sensitivity, while a positive intracutaneous 
test is less conclusive. In an occsional 
instance, a dela>‘ed reaction is the only evi- 
dence of sensitivit>', although in some cases 
both immediate and delayed responses are 
observed Failure to obtain skin reactions 
IS. m itself, an inadequate criterion for ruling 
out fungous sensitivjt}'. 

The difficulties of preparing suitable ex- 
tracts of molds for intracutaneous testing are 
illustrated fay the experiments of Prmce and 
Morrow.*” There is evidence that a consider- 
able portion of the antigenicity is lost in the 
process Browning®** found that positive skin 
tests to mold extracts are significant only after 
the irritating qualities and the diagnostic 
efficiencv' of the extracts have been deter- 
mined. The diagnostic reliability of ev en the 
nonirritant extracts ranged only from 60 to 
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70 per cent A group of in\estigators”^ 
using specially prepared extracts obtained 
less than 3 per cent positive scratch test reac 
tions in patients whose symptoms could be 
attributed to fungi 

When the skin tests are questionable or 
negative, and the clinical history nevertheless 
suggests fungous allergy, mucous membrane 
tests (conjunctival nasal or bronchial) should 
be tried Conjunctival tests are performed 
bj placing a drop of the concentrated extract 
or a speck of the fine powdered pellicle into 
the conjunctival sac The tj’pical vascular 
response, the edema of the conjunctiva, and 
the itching combine to produce a positive 
reaction Chobot and his associates”® prefer 
the ophthalmic test as a means of checking 
the clinical significance of a positive skin test 
The nasal test is carried out by direct applica 
tion of a solution of the dry powder into the 
nose or b> insufflating the material from a 
cotton applicator, platinum loop, or tooth 
pick Bronchial testing (see p 18o) is done 
bj atomizing a solution or the fine powder into 
the trachea A variation of the last method 
IS to place the patient in a closed room where 
fungous spores are disseminated by an electric 
fan At present, all suspected fungi should be 
used for testing, since no common antigen has 
as yet been found although certain group re 
lationships have been recognized 
Any remaining skepticism concerning the 
allergenic importance of the molds has long 
since been dissipated by the observations of 
a number of competent observers conforming 
to the criteria given above Thus Dutton*** 
reported asthma occurring in a woman while 
picking beans which were demonstrably para 
sitized by AUernarta, symptoms were con 
trolled by absence from the bean patch, and 
skin and passive transfer tests with this mold 
werestronglypositive Moreover, Blumstein*** 
was able by provocative tests by means of 
nasal insufflation of powdered mold extract to 
reproduce in 9 cases hay fever or asthma like 
symptoms similar to those complained of b> 
the patients 
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1 CojiMON Air Molds 

Air borne mold spores must take their place 
along with pollen and dust as an important 
Cause of inhalant allergies Femberg"*®® is 
Of the opinion that molds rank second to pollen 
as the cause of nasal allergj in Chicago and 
Its vicinity 

Molds are a subdivision of fungi and are 
known as Tkallophytes in the plant kingdom 
iTie thallophytes are characterized by their 
growth in irregular plant masses not differ 
entiated nto roots stems, and leaves like 
higher plants Such a mass of plant tissue is 
Called a thallus Fungi are devoid of chloro 
phjll and depend for food on organic matter 
synthesized by other organisms 
Tangi are subcfmded info four mam groups 
or classes according to whether the vegetative 
part or mycelium is septate or whether the 
reproductive part (the spores) is sexual or 
asexual 

(1) The Phycemycetes characterized by 
nonseptate mycelium and asexual spores in a 
sporangium and sexual spores calledzygospores 

(2) The Basidtomycetes characterized by a 
septate mycelium and sexual spores basidio 
spores borne externally on the mother cell or 
basidium and attached by a stigma 

(3) The Ucomycetes characterized by a 
septate mycelium The conidia or asexual 
spores are free on fruiting structures or de 
velopdirectly from the mycelium Thesevual 
spores are borne within the mother cell or 
ascus 

(4) Fungi tmperfedi, characterized by a 
septate mycehum The asexual spores are 
located on various types of conidiophores 
A'b sexual spores have been discov ered, there 
fore the life history is incomplete Most 
human pathogens fall in this group 

A clear distinction should be made between 
molds acting as infecting agents and those 
acting as allergens Pratt'®'“ presented the 
problem in the following manner In the 
first instance the molds behave like bacteria 
of low virulence and produce infections of the 
lungs, body cavities or skin In the second 
i ns tance, the molds are entirely nonpathogenic 
and act notas infectiousagents but as antigens, 

‘•“te-WEM S M Journal Lancet 57 87 1937 
“» H N Kew England J Med 219 782 1938 



after the manner of pollen and other air-bome 
allergens, WTien a mold acts as an infecting 
agent, an intracutaneous test made nilh its 
extract will produce a delayed tuberculin 
t\pe of reaction. ^^Tien the mold acts as an 
allergen, mold extract will produce an im- 
mediate wheal reaction. While Pratt's con- 
cept is attractive, it requires experimental 
and clinical corroboration, since it does not 
correspond with the known facts of bacterial 
allergy It must he stated, however, that 
most of the allergenic molds are nonpathogenic 
for man, in the sense of producing actual in- 
fection, and even for plants. 

The following fungi were found by reliable 
authors to act as allerzens in certain cases: 


lomium and Pemcillium w hich resulted m such 
severe sj-mptoms that he abandoned this line 
of investigation. In Holland, where it is 
especially damp, van Leeuwen found that 50 
per cent of his asthma patients gave positive 
reactions to skin tests with Aspergillus, Mucor, 
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'Mth llternaria extract Hansen'“®‘ produced 
asthmatic s>'mptoms b> ha\ing patients in 
hale spores of the molds to which the> had 
reacted on skin testing He also showed that 
patients frequenth react oni\ to the par 
ticular fungus growing in their own environ 



Fio 113 FpsAEnw 

{Courtes> Dr N Schaffer) 
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(Courtes> Dr \ Schaffer) 


ment and not to spores obtained from other 
cultures Numerous reports have since ap 
peared— notably those b> Durham Fein 
berg and Little G T Brown Waldbott 

‘•“HoiSEN K Verhandl d dtutsch C«e1 srli i ns Mrd 40 


et al *« and Pratt « m which the im 
portance of molds m rhmopathv md asthma 
is stressed The term sporosis was sug 
gested to serve as the general designation of 
inhalant allergv caused bv fungous spores 



Fio 1 1 Horuodev'dbov 

(Courles> Dr N Schaffer) 



Fie 116 Micor Spores IN Spoevvciuv (X jsO) 
(Courtesv Dr \ Schaffer 


For a better understanding of the problem 
and for adequate management of his patients 
it IS important that the phj sician be cognizant 
of the sources of the air borne mold spores 
Prmce'”® has prepared the following list 

•"•UiULDBOtl C L AscBEB M S and K mey A B J M ch 
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Sell IS the most uni\ersal habitat for molds Soil 
fungi pla\ a predominant part in the decomposition of 
proteins and other organic matter returned to the soil 
in plant residues Most of the common forms such as 
PeniciUium. Aspergillus, rusartiim ilUrttiiria Utl 
ininthosporium, Uormodendnim. and the MucoraUs 
are thus mdeK distributed 



Frc 117 <X 350/ 

(Couriers Dr \ Schaffcn 



Fic. 118 RmzoFus Sporanch (X 100) 

(Courtesy Dr X Schaffer/ 

Phnts ma> be infected nith parasitic fungi Fein- 
berg*” holds that most of the allergenic fungi are plant 
saproph)-tee, hnng mainlj on dead or injured plants, 
hence, these are important in agricultural areas. 
e«peciallj m the major gram belts, as well as in certain 
urlian distr.cts where much gram is hand’ed, as in 
gram ele\-ators, flour and feed mills, etc 

Ci/rnj/fnirr, cured hams, and other foods maj be- 
come heaMlj molded and produce great numbers of 
spores Penialliurn ilj/lcum. r digitutum,P exfusHsum 
md P no/ufuni are commonlj encountered 


\Itldei. of lextiles is generallj due to \arious species 
of Aspergillus or Penicilltiim introduced in raw ma 
tenal dunng manufacture or acquired in exposure to 
air in damp environments awnmgs, tents, draperies, 
window shades, wallpaper and the canvas beneath it, 
etc . mav furnish much mold growth in damp districts 
£ pkolsttred furniture, especiallv that containing 
Lapok and mattresses vrhich contain raw cotton, furnish 
excellent sulistrata for mold growth Colored stains 
in raw cotton mav be due to Fusartum, Cladospontm, 
or ispergitliis, tethering or loss of strength to Asper- 
gillus fumigal.is Cladesportiim herbarium Slemphylium, 
Chaelainium and Pentcilhum Since either of these 
phenomena lowers the qualitj of the cotton it follows 
that the cheaper grades generalK Used in bedding or 
uphobterv niav contain much infested material from 
the raw product 



Fic 119 Rmzoa> Rm20!‘cs (X 100) 

iCourtesv Dr N' Schafferi 

II od mav be a source of Penicilluim and Aspergillus 
Manila hemp mav deteriorate from Aspergilius fumi- 

ffSi'OX } fiK? I 

/.edi^er articles such as shoes and gloves, frequently 
become molded in damp climates 

ContMoM bread mold Momlta silophila occurs in 
bakenes and in man> homes, it produces \er> fine 
spores in abundance and mav be a potent allergen. 

The quantity and species of molds present in 
a git’cn environment are largely determined by 
geographic, climatic, and atmospheric con- 
ditions. Thus, Fraenkel"*” showed that in 
Germany Idpercent of allasthmatic individuals 
gate positive skin reactions to a muted fungous 
extract, as compared with 53 per cent in Eng- 
land TTiis is readily understood in view of 
the rather drj' climate of central Europe, as 
contrasted with the often rainy and damp 
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\\eather prevailing in the British In 

America, the greatest variety of conditions is 
encountered Tor example, in Seattle, ac 
cording to Schojnvald’s*'’’^ investigations, there 
IS an average humidity of 85 per cent in the 
morning and 51 per cent in the evening while 
the corresponding figures about 4(X) miles in 
land are 42 and 27 per cent To mention 
only a few significant findings, Schonwald 
reported that 77 per cent of asthmatic patients 
in Seattle gave positive skin reactions, while 
Feinberg'oos stated that m Chicago only 28 
per cent of such individuals reacted, although 
more recently he’’^ gave the figure 40 9 per cent, 
but in an admittedly selected group of cases 
Of 406 patients tested by Blumstem®** in 
Philadelphia, 169 gave positive skin reactions 
to one or more of 13 mold extracts, and 12 
displayed clinical sensitivity to a nasal pro 
vocative test However, all of the latter had 
seasonal symptoms, and constituted 9 per cent 
of the seasonal group tested The offending 
molds, in the order of their importance, were 
AUernarta, Ilormodendrum, Montha, Helminth 
ospomm, Cephalosportttm, and Mucor In 
San Antonio, Texas, Hampton and Lowe'® ’ 
found 57 mold reactors in a group of 358 cases 
of allergy , 54 of them with respiratory symp 
toms Allernana was the chief offender, 
followed m order by Spondylocladium, Ilel 
minlhosponum, and lastly Ilormodendrum, al 
though the last was the most commonly en 
countered air borne spore m that vicinity 
Lamson and Rogers gave the figure 12 per 
cent for Los Angeles and Balyeat’s average 
for Oklahoma was a little over 1 per cent 
In England, according to Fraenkel,'®'® 66 per 
cent of a group of asthmatic patients reacted 
to scratch tests with one or more mold ex 
tracts, the majority to Sporotnchon types and 
Cladosporium and with decreasing frequency 
to Femcilhum, Aspergillus, Mucor, andMomha 
Prince and Morrow'®*® demonstrated that 
individuals hypersensitive to molds have an 
exacerbation of symptoms when the vvmd 
comes from the direction of neighboring 
swamps Simon'®* reported a case of con 

101 SCRONWAID P J Allerry 9 175 1938 
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junctivitis due to an allergic reactivity to the 
spores of air borne fungi 

Moreover, mold allergy is occasionally an 
oampational hazard Thus Cobe'® and 
Bemton and Thom'®'* report that asthma in 
certam tomato growers was found to be due 
to Cladosporium, a fungus found on the 
leaves of the tomato plant 

Finally, the allergen may be the product of 
the action of molds on another substance 
Wagner and Rackemann'®'* demonstrated 
that the active allergic principle in old kapok 
depends on the interaction of the kapok and 
the molds growing m it, kapok and mold ex 
tracts, separately, did not provoke allergic 
reaction The writers have observed a far 
higher incidence of allergy to molds in the 
Main Line districts in the vicinity of Phila 
delphia than in the suburbs situated to the 
north on higher ground Furthermore, the 
incidence is relatively higher in old homes with 
damp cellars, and m houses along rivers creeks 
and ponds Mold asthma is encountered with 
striking frequency in cotton weaving mills 
where the damp cotton is sometimes heavily 
covered with mold and where fungi flourish in 
the finishing material composed of flour and 
clay Weaver’s cough” at times reached 
such epidemic proportions in England that the 
mills had to be closed down for a while (Mid 
dleton'®*®) 

However, the studies of Feinberg and of 
Durham indicate that airborne fungi may 
also be of importance in dry climates More 
over, investigations made in airplanes have 
shown the presence of molds at altitudes as 
high as 18,000 feet (Brown'®®') 

Sccnffs la® fi're a'/r iiavw? AwgiPiU av 
a locality can be conducted by the identifica 
tion of the spores on slides exposed to gravity 
fall for twenty four hours or to impingement 
apparatuses for shorter periods just as with 
poUeos, or by identification of the colonies 
after suitable exposure of plates containing 
nutrient media (Sabouraud’s, wort agar, or 
potato dextrose agar) A method®®' has been 
devised combining special sampling of the 
slides under microscopic guidance with special 
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cultural methods, thereby permitting more 
accurate identification as i%ell as the prepara- 
tion of extracts. Each technic has its ad- 
vantages and disadvantages Briefly, the 
speed, simplicity, and transportabihty of the 
slide method are offset by the fact that not all 
spores can be distmguished microscopicaU 5 ' 
(for practical purposes, this is limited to 
AUeriiaria, Hormodeiidrum, Ilelmiiithosponunt 
and the rusts and smuts). The plate method 
may be criticized in failing to yield accurate 
volumetric figures and in the fact that not all 
spores will grow on culture media. Durham*®^* 
has re\iewed the various methods of sampbng 
and counting spores, and has presented a table 
of the a\ailable information of spore counts 
far \arious cities in the Cnited States, -Uasl^a, 


low level in December and January (Fig, 
120) The same holds true for these molds ia 
Boston, while Aspergillus and Penicilhutn 
ha\’e no seasonal incidence (Pratt*®”®). Like- 
wise in the Philadelphia area, while spores are 
present in appreciable quantities throughout 
the year, there is a major mold season from 
mid-JIay to mid-October, particularly for 
.l//erHarni, Ilorinodeiidrum, and smuts (Blum- 
stem and McRejuiolds*®^) Spore showers 
were frequently obser\’ed In San Antonio, 
Texas, Zink.*®®* found the spores of Alterizaria, 
flormodendrum, and Helnniithosporium to be 
present in the air throughout the year, with 
the nrst named showing peaks in July and 
December. On the basis of skin tests, the 
occurrence of constitutional reactions, f and the 



FlO. 120 SEASONXt iNClDtVCE OF MOLD SpOREs CCD R»CWEEP POUES IN SCCn-THREE ComrUNITIES IN 
United Stxtes xn-d Ca.nadx dvrinc 1936 and 1937 

Graph repreaents neeklj axerages of daib slide C(>unts of mold «po7es or pollen grams on area of 1 S sq cm. 
(Courtesy 0. C Durham and yournd/ o/ iWerji) 


and some foreign countries. It would appear 
that nationally, in number and in widespread 
geographic distribution, the spores of Aller- 
tiarh, normodendrum, and stem rust are pre- 
dominant. The daily fluctuations in mold 
spore concentrations are more pronounced 
than those of pollen and are not as easily ac- 
counted for by weather conditions. “Show- 
ers” or “storms” occur on certain daj's, and 
can be recognized by data collected o\er large 
areas. 

Mold surveys conducted bj" Feinberg and 
Little’®”® in Chicago and by Durham*®®® on 
a nation-wide scale have shown that some 
molds have distinct seasonal variations. Thus 
Alternaria and Honnodendntm spores begin to 
increase in number in May, reaching a peak in 
September and October, and returning to a 

Dcibam, O C PubI No 17. Am Assoc Advancement Sc , 
pp 32-17. imt 
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response to therapy, li/eniari# was found to 
be the most important of the molds, with the 
other two less so; Apergdlus and Penicilltum 
were thought to have little chnical significance. 
Obserx’ations by Harsh and Alien'®® in San 
Diego, Calif , showed mold spores to be pres- 
ent throughout the year, w ith all genera ex- 
hibiting a well marked vernal peak. The 
types of major incidence included Hormo- 
dendrttm, AUernana, yeasts, Pemcillium, Mac- 
ros^riiim, Sporotnehum, and Ilelmintho- 
sporium In all, 27 genera and 131 species 
were identified, illustrating the complexity of 
this problem. In southern Michigan, Alter- 
narta and Momha are prevalent from May to 
Nox'eraber (Waldbott et al.'®®®). In Mil- 
waukee, Alternaria spores reach a maximum 
in early September, with secondary' peaks in 

i«Bi.ci«STcis.G I , and McR£T\olds. S U ibid 15 2SS 1^43 
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Jate Jtilj' and early August, while Uomoden^ 
drum has its major peak m tlie early part of 
August, w ith minor peaks in June and October 
(Randolph and Squier"’"®) 

Durham '“^2 h^s pointed out the striking 
similarity of the quantitative geographic dis 
tnbution of Alkrnaria and Uormodendrum 
to that of ragweed (Fig 121) TTie seasons 
for the mold spores \ar> from >ear to year m 
length and in regard to time of start and ter 
mination, such marked variations usually are 


exception of rusts and smuts Mold spores are 
given off into the air in enormous quantities, 
and, being ven' buoyant, are readiJj carried 
hundreds of miles On the other hand, the 
average diameter of mold spores is from 3 to 
S microns, while the diameter of the common 
air home pollen grams is from 15 to 50 microns 
Moreover, as Wittich points out mold spores 
disintegrate much less readilj and their pro 
tein IS much more slowly absorbed than that 
pf pollen grams All these points explain the 



Fio 121 Atmospheric Concentration OF Aiternaria ANK Horuodendsoi Sporss as Compared to 

That of Ragweed Pollen, in riFTv three United States and Canada 

Area of each segment on map corresponds to total numb*?*' pollen grams or spore particles found m each lo 
cality in one season, or average of several seasons (Courtesy 0 C Durham and Journal of Allergy) 


not observed in the pollen seasons (Bernstein 
and Femberg"’”) As an example of how local 
factors may influence the seasonal variations of 
molds, we may cite the observations of Harris'*® 
that m Elyria, Ohio, the Hormodendrum 
count has two peaks (in June, and in October 
and November), coinciding with the two to- 
mato crops in this region 

The total figures for AUernana and Rormo- 
dendrum are not approached by those for any 
of the other air borne fungous spores, with the 
>0«RAfn)oLPB T G apd Sqitie* T L « isconan M J fl Si* 

Bernstein T B and Feinbebo S M J Allergy U 231 
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fact that a guen number of pollen grams will 
e>oke more severe symptoms than will the 
same number of mold spores 
Mold allergj' should be suspected, according 
to Hansen'*** (1) if asthma or nasal symptoms 
are aggravated by damp, musty places {e g , 
basements, woodsheds, old farmhouses, holds 
of ships, caverns) or in the vicinity of barns, 
bay lofts, straw piles, or grain threshing, if 
the symptoms are worse during damp rainy 
rather, and, if, on the other hand, the pa 
tients are better during the dry season and 
free from attacks during freezing weather or 
when the ground is covered with snow, all these 
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points are readily understood when one re- 
members that moisture, darkness, and warmth 
favor the growth of molds, (2) in patients 
with an unsatisfactory response to pollen 
therapy; (3) in patients whose sjTnptoms do 
not appear to coincide with any known pollen 
count, (4) in patients who gi\'e no manifest 
response to cutaneous and nasal pollen tests, 
but whose asthma or rhinopathy is ne\erthe- 
less seasonal. Blumstein^^^ found that for 
some reason patients with seasonal respiratorj- 
mold allerg}" complained of httle or no itching 
of the eyes, in marked contrast to those with 
pollinosis 

The diagnosis of mold allergj" is tenable 
when the skin and mucous membrane tests 
comcide with the clinical history' and both 
correspond with the sporulating period of the 
specific offending mold. 

Individuals w ith h>’p®fsensitiveness to molds 
usuall}’ show an increase in sjinptoins during 
the summer months, particularly between the 
grass and the ragweed seasons, in most parts 
of the United States; a tendenc}* to persistence 
of sjTnptoms after the first frost; and, finally, 
complete freedom from sj-mptoms during 
Januarj* and Februarj". Howe% er, s>-mptoms 
may also occur during the winter or at any 
time if the proper conditions are present; warm 
spells in the winter, for example, ha\e been 
Imown to produce flumes of mold allerg}- sjTnp- 
toms. In environmental or occupational ex- 
posure, in sensitivity to nonseasona! fungi such 
as Penicillium or Aspergillus, in cases of e,x- 
trcme sensitirity, or when the patient has con- 
comitant allerg}’ to inhalants or foods, sjTDp- 
toms may be perennial. Some cases may be 
clinically free in mid-summer due to fluctua- 
tions in allergic equilibrium or to sensitivity to 
special %’arieties of fungi, and a few may pre- 
sent rhinopathy in the summer, and cough or 
asthma in the winter, possibly due to at- 
mospheric factors or to bronchial infection 
(Feinberg®*^). Jlold-sensilive patients are not 
infrequently intolerant of yeast and yeast- 
containing foods, especially beer. 

^\’hile the %’ast majoritj’ of mold patients 
have respirator)* manifestations (seasonal or 
perennial allergic rhinopathy or asthma), 
Feinberg*”® reported a group of 13 cases of 

•“•rttSBEic. S. >1 : Arch Dcnnat A Syph 49: 200, 1939 


seasonal neurodermatitis in whom the inhala- 
tion of fungous spores was convincing!}' demon- 
strated to be at least a part of the etiologic 
background. 

Hj'posensitization m mold allerg}' follows 
the same prmciples as m subcutaneous pollen 
therapy, injections being given once or twice 
a week depending on the time interval before 
the season starts. The extracts for treatment, 
as well as for skin testing, are prepared from 
the fungous spores only, the mj-celia being ex- 
cluded (Schonwald*”*)- The usual mitial 
dose is 0 05 cc. of a 1 : 10,000 dilution, and the 
maxuniun dose about 1 cc. of the 1:100 dilu- 
tion or less. In a fair number of individuals 
the tendenc}' to repeated sj’stemic reactions 
makes it impossible to reach a high dosage. 
Three or four months of treatment usually 
suffice to brbg about clinical control. Avoid- 
ance, as far as possible, of natural exposure to 
the allergen during the course of treatment 
makes for better results. It would appear 
that asthmatic sjTnptoms are more readily 
controlled by such therapy than the rhino- 
path)'. The toleranceachievedisnearlyalways 
only relative, sjTnptoms usually following 
excessively high atmospheric spore concen- 
trations. Since concurrent hjpersensitiveness 
to pollens and other allergens is very fre- 
quently encountered, only by proper elimina- 
tion of and/or hj^iosensUization to all per- 
tinent allergens can successful treatment be 
achieved. 

In the choice of fungi to be used in treatment 
reliance should be placed on positive skin re- 
actions and on the number of spores in the air. 
WTien the patient reacts to two or more, 
mixtures are prepared depending largely on 
the second factor, since it is indicative of the 
degree of exposure. It is usually necessary to 
mclude AUernaria and Hormodendrim. If 
a number of Aspergilli produce reactions, 
either the greatest reactor or Aspergillus fumi- 
galus or jlai'us is used Others often found 
positive are Pentcillmm, Chaetomium, Monilia, 
Trichoderma, Fusarium, Trichophyton, Phoma, 
Mucor, and smuts. 

i«n Sceovv ^LD, P Kortbwtst Med 49 17,1911. 
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2 Smuts A^D Rusts \\ittich“«»’ notably has called attention 

Catlham‘®32^\ as first (1924) to report asthma importance of these fungi m relation to 

due to sensitiaation to grain rusts (3 cases) asthma in workers in Qour mills, in those living 
It IS interesting to note, however that Black- m the vicimtj of such establishments and also 
ley, m his classic work on hay fever (1873), course, in farmers This is eas> to under 
observed smuts on his slides and reported a considers the fact that one 

spore count of L slilago segelum of 7 000 per smgle smutted wheat kernel may contain from 

6,000,000 to 9,000 000 spores Not only those 
engaged m this industry but in fact the entire 
population of the agricultural midwest and 
the Pacific northwest, where smuts and rusts 
are produced in incredibly vast quantities, 
are exposed to these fungi During the season 


square centimeter 
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Tig 123 SaVT iU slilago hardet) 

(Courtesy Dr F \\ Wittich) 


Smut and rust are the parasitic fungi of the 
cereals The most important smuts are those 
of wheat {Ttllelta tntici, Fig 122, and T 
of corn (6 maydisanAL zeue), of oats 
{U aienae and L leus), and of barley {U 
hordei) (Fig 123) The gram rusts (Ptuctnta 
gramims) {FiG 124) have not as yet been 
divided into subgroups 
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Fic 124 W HEAT Rust {Pucctma graimms (rxliei) 
(Courtesy Dr F \\ ttittich) 


of 1935, according to Wittich and Stakman 
com smut m certain areas reached a count of 
1 000,000 spores per square foot in twenty four 
hours During the harvesting or threshing 
time m the wheat-growing district of the 
Palouse country in eastern Washington, as 
•ttactcj as 5,000000 spores Tnvy faU oo each 
square foot of soil (Heald) According to the 
investigations made by Stakman during flights 
in an aiiplane, spores were present m the air 
at heights up to 16,000 feet The spores are 
transported hundreds of miles by air currents 
— for example, from northern Texas to Minne 
sota within forty-eight hours (\\ ittich’®’*) 
While these figures for smut spore incidence 
are certainly impressive, it must be remem 
bered that the smut spore granule is much 
smaller than the pollen granule the volume of 
the smut spore is roughly one eighth that of 

•-WltTJCB r a Journal Uncet 59 381 1939 
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pollen, so that actual contact is less than the 
figures might lead one to suppose. 

Wittich*” has reported 8 cases, Harris'"® 
13 cases, and Waldbott and Ascher'*® 7 cases 
of asthma in which the hv-persensitiveness ^vas 
attributable mainly to smut or rust spores. 
In these instances the identity of the causal 
agent r\as determined not by positive skm or 
conjunctival tests, but by the appearance of 
asthmatic attacks on experimental inhalation 
of spores, or on insufflation of the grain dust 
or the powdered smuts into the patient’s 
nostrils. All these patients had their attacks 
bet\\een July and No\ember; and all reacted 
favorably to hjposensitization with smut or 
rust extract. In workers exposed to grain 
mill dust, an extract of the dust gave satis- 
factorj' results. 

In conclusion, it should be mentioned that 
all smut reactors also respond to tests rvilh 
the corresponding dust (wheat dust, oat dust, 
etc.). On the basis of extensive exhaustion 
and cross reaction tests, Harris'"' adopted the 
Niew that riheat smut, for example, acting on 
wheat, may produce the wheat dust antigen, 
the oat smut, acting on oats, the oat dust 
antigen, etc. Furthermore, Wittich'®* found 
that an indmdual hjpersensitive to smut has 
a tendenq’ to react to the host grain from 
which the smut originated. 

E, CHEMICALS 

Chemical substances act as inhalant aller- 
gens far more frequently than was fonnerly 
supposed. The difficulty arising in each of 
these cases is that of proving the existence of 
specific hjpersensitiveness as against a non- 
specific irritation. It is a well-known fact, 
of course, that patients x\ith asthma or rhuio- 
pathy — particularly those with the pathergic 
t>pe — are prone to attacks follow mg any kind 
of local irritation, due, for e.xample, to insec- 
ticides, perfumes, and tobacco smoke. This 
tjpe of reactivity is not to be considered here. 
The discussion will be confined to those cases 
in which the allergenic specificity of the chemi- 
cal could be proi-ed by strict avoidance as 

‘WHamis.L.H J AUfrgy U. 3’7, 19M 
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well as exposure tests. Skin tests are almost 
entirely useless for this purpose. 

This group includes the most varied inor- 
ganic and organic chemical compounds. 
Therefore, it is impossible to classify them 
from the chemical viewpoint, hence, we shall 
consider them in the approximate order of the 
frequencj' with which they act as allergic 
agents by inhalation. 

The principal cause of asthma among furriers 
is a chemical used for dyeing furs — ^paraphen- 
ylene diamine, known in the trade as ursol. 
This chemical, w hen subjected to mild oxida- 
tion by the addition of a weak solution of 
hj-tlrogen peroxide, forms a deep-black dye, 
quinone di-imine. The excess of the dyestuff 
rubbed off the pelts becomes pulverized; this 
dust IS inhaled by the workers and thus may 
act as an allergen (Curschmann,* Mayer*®*). 
Shilkret and Schwartz*®* were unable to con- 
firm this explanation of the cause of asthma 
in fur workers They foimd no one who re- 
acted on skin testing with “fur dye dust" 
(“autogenous shop dust”) who failed to react 
to stock house dust, nor could sjTnptoms be 
reproduced by inhalation of the former (al- 
though two positive mstances were obtained 
with aniline dye). They concluded that the 
active antigenic component of fur dj-e dust is 
not related to paraphenylene diamine or aniline 
dye or to their alteration products. 

Asthma due to tar is observed mainly among 
asphalt workers and employes m tar plants. 
However, Thomas and Wicksten*** reported a 
case of allergic purpura, hematuria, and al- 
buminuria in a 16-year-oid boy precipitated 
by the inhalation of tar fumes. Previous 
exposure had taken place bj' chewing tar in 
childhood. Patch tests with crude coal tar 
ointment were positive. 

.Another group includes specific hj'persen- 
sitiveness to burning wood, charcoal, kerosene, 
and tobacco smoke. Duke'** reported the 
case of a woman who was sensitized by the 
smell of charcoal burning beneath her window. 
Thereafter she was hj’persensitive to open 
charcoal stoves. A case of respirator^' allergj' 
to the smoke of brown coal and another to 
kerosene have been observed by the senior 
author, the patients having been sensitized by 

L Arch f Dennst u Syph 154- 331, 1924. 
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protracted inhalation Duke,®*''' also Rappa 
port and Hecht,"”'’ have described asthma in 
firemen that was produced by hypersensitive 
ness to the smoke of wood Vaughan** 
mentioned the case of a farmer’s wife who 
inhaled large amounts of smoke when the bam 
burned down Thereafter she had attacks of 
asthma w hen w ood fires were lighted in tlie fire 
place in her home A scratch test with an 
extract of wood smoke (commercially prepared 
for the curing of ham) caused a severe ana 
phylactic shock Biederman"’*' implicated the 
fumes of matches composed of red phosphorus 
and sesquisulfide of phosphorus as the cause 
of a case of asthma, but failed to present con 
vmcing e\idence that this was on a specific 
allergic rather than a pathergic basis Fru 
goni and Ancona*"*" and Sw ineford*”* observed 
asthma actuallj produced by the fumes of 
burning ‘ asthma powders” (potassium nitrate, 
stramonium, sw amp cabbage, lobelia) employed 
therapeutically The sensitivity was shown 
to be to the last three ingredients Hence m 
some cases symptoms may be prolonged by 
this measure 

Asthmatic attacks are not infrequently 
attributable to paradichlorbenzene, naphtha- 
lene, camphor and other insecticides W e do 
not refer here of course to insecticides of plant 
origin, such as pyrethrum 

Chromic acid \ apor is known to be the cause 
of asthma in indi\ iduals working in chromium 
plating (Joules’"”) Similarly, formaldehjde 
vapors can exert an allergenic effect Specific 
hypersensitiveness to sulfuric emanations m 
a sulfur spa w as observed by the senior author 

Klauder, Miller, Vaughan, the present 
writers and others ha\ e observed, in phj sicians 

;mo Rappaport B Z and Hjcht R J A M A IIJ 10 4 1919 
■ BiEDERKAN J Oho State M } 32 2it 1936 
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and nurses, cases of asthma due to neoarsphen 
amine An illustrative case is that of Vuietic 
After two jears of daily work with the drug 
he and his assistant developed first dermatitis 
of the hands followed by asthma In addi 
tion, the latter also had generalized urticaria, 
mucohemorrhagic diarrhea and fever Saun 
ders*** reported in himself the onset of profuse 
rhmorrhea and asthma from the inhalation of 
arsphenamme neoarsphenamine, and maphar 
sen but not of tryparsamide Scratch tests 
were positive and caused constitutional reac 
tions, and while the patch test was negative, 
jt evoked severe asthma 19 hours later pre- 
sumably due to transepidermal penetration 
In all these cases the allergen acted via the 
inhalation route, the attacks appearing white 
the individual was opening the ampules 
Feinberg and Watrous**" observed 14 cases 
of asthma and rhinopathy specifically due to 
the inhalation of the ‘dust’ of the synthetic 
chemicals chloramine T (chlorazene) and hala 
zone used as water disinfectants in workers 
exposed to them Contrary to the usual ex 
penence with hypersensitiveness to chemicals, 
immediate whealmg skin reactions were pro 
duced by direct testing and bj passive transfer 
According to Zanger the ammonium per 
sulfate that is added to flour is occasionally the 
causal agent in so called baker’s asthma 
Gnebel was able to demonstrate that a 
carpenter’s asthma was pro\ oked by a certain 
wood stam that contained iso amyl alcohol 
Rappaport and Hoffman”’*^ reported a case 
of urticaria due to inhalation of aliphatic non 
conjugated aldehydes, such as acrolein re 
suiting from the oxidation of fats (glycerol in 
cigarettes oxidation of the fatty oils in the 
frying of foods) and to formaldehyde with 
which the patient was in occupational contact 

« Rappaport B Z and IIoefiian MM JAMA 116 
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HIS chapter ni)l be devoted to a discus- 
sion of those substances taken by mouth — 
foods and drugs — that have been found to act 
as allergens not infrequently. The same sub- 
stances can sometimes produce allergic syini>- 
toms by inhalation or contact , this, of course, 
is discussed in the relevant chapters In 
principle there is no food or drug — whether 
of animal, vegetable, or inorganic origin — 
that cannot be an allergen. 

A. FOODS 

Foods can evoke almost all — including the 
most unusual — allergic manifestations. As 
might be CTpected, they are of predominant 
importance in causing allergic diseases of the 
gastro-intestinal tract, but they are also of 
great significance in allergic disorders of the 
skin, of the nervous system, especially mi- 
graine, and of the urinar}' tract, as well as in 
causing certain poorly understood systemic 
complaints. Foods are solely responsible for 
allergic conditions of the respiratory- tract in 
only a few instances, although they may fre- 
quently act as adjuvant factors, as will be 
discussed below. Sensitmty to seasonal 
foods, such as berries, fruits, melons, and cer- 
tain vegetables, may without careful evalua- 
tion of the case cause confusion w ith polbnosis 
or fungus allergy. 

Reliable obser\’ations have implicated food 
allergy in the etiology of numerous instances 
of Syndromes only rarely considered to be of 
this origin. Thus, the senior author"”* has 
observed a fixed (Fig. 125) and e\en a bullous 
eruption of the skin, and of the mucous mem- 
branes of the mouth, due to lentils Cooke’®*^ 
has made similar observations of reactions 
attributable to ingestion of tomato. Another 
rare manifestation of hypersensiti%-eness to 
food is fever, as described bj- Gay,*®** Rowe, 
and others. Coca*®** has obsened (bat food 
allergies, detected by the specific tachycardia 

“*‘U»avCB, E .Klin Wthoscht 13. IIOS. 19J6. 

CooKi, R. A.- tited by AbrunowiU aod Russo 
'“•'C4S.L P:J Allergy S-.4I2,I037 

Coca, A F ’ Ann Allergy 3* lOl, 1945 


method, can cause disturbances of the general 
peripheral circulation. Price*®"® pointed out 
the relationship of food allergy to arterial 
hj-pertension, especially from the cumulative 
effect of minor food allergens as regards the 
indmdual patient, and considered the kidney 
and vascular tree to constitute secondary 
shock organs in such cases, w ith the primary' 
hyTiersensitiveness resident in the gastro-in- 
testinal tract. It is important that this mech- 
anism be considered in determining the 
dietary regimen in cases of hypertension. Ac- 
cording to Alvarez and Hinshaw ,*®^* food can 
at times produce mental depression, a feeling 
of “dopiness,” and a number of curious sensa- 
tions m the head. Unexplained and persist- 
ing fatigue or “fatigue unrebeved by rest” 
(Randolph^**) may be due to foods Such 
cases are almost always considered at first to 
be on a psychogenic basis and the sy-mptoms 
do, indeed, strongly suggest neurasthenia. 
However, the condition is quite frequently 
associated with other allergic manifestations, 
particularly' migraine, may show an unusual 
blood picture (Randolph and Gibson*®"®), and 
will be relie\ ed by prolonged elimination diet. 

Table 30 presents a summary of the symp- 
toms of alimentary allergies. This is only 
intended to indicate that any one of the 
symptoms listed can occasionally be elicited 
by some food The reader is earnestly cau- 
tioned against the more or less general tend- 
ency to consider all such cases as due to food 
allergy. Xo such assumption is warranted. 

Rinkel*®® has emphasized the fact that food 
sensitization may- be either fixed and constant, 
or cyclic depending on cumulatne responses 
according to the degree to which the food is 
included in the diet or eliminated therefrom. 
He dn'ides food allergy into three clinical 
ty-pes: (I) the perennial, a primary food al- 
lergy-; (2) the concomitant — clinically CA-ident 
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only while one inhales an allergen ragweed 
pollen for instance and highly specific and 
(3) the thermal v%hich is either not at all 
e\ident or \erj mild unless the patient 
breathes cold air or is chilled at or belon his 
critical level 

The existence of an underlying food allergy 
requires unequivocal proof in every single case 
This as explained in some detail on page 186 
IS best done by means of el mination diets 
trial diets or propeptan diets m connection 
with careful daily food d aries According to 
Coca the response of the cardiovascular 
System to ingestion of the allei^enic food may 


which are among ll e commonest food aller 
gens are perhaps a bit more accurate than 
with other foods It is probably safe to say 
that a patient giving a fe v pos tive sk n rt 
actions to foods is more J keJy to be food sensi 
tive than one who gives a great many Ob 
viously a positive reactun to a foid is m 
itself not an adequate indication for its elimi 
nation from the diet nor is a negative react on 
proof of its mnocuousness 

The reasons for the appearance of false 
positive reactions to skin tests have been 
discussed in detail on page 169 We shall 
therefore limit ourselves here to mentioning 



Fio 123 Fixed Exantiitu Due TO HvpERSENsmvE'fEss TO Lentils 
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also be employed The sudden appearance of 
a marked tachycard a or oi hypotension sug 
gests hypersensitiveness to the particular food 
Another approach consists in preprantfiaf and 
postprandial leucocyte counts a method in 
troduced by Vaughan*' and called the leuco 
penic index Skin tests— whatever the results 
may be — are not v ery reliable Rinkel'® * 
states that 29 per cent of consistent nonreac 
tors actually manifested symptoms after in 
gestion of an allergenic food while only 26 
per cent of the constant skin reactors were 
actually afflicted with food allergy and only 
24 per cent of the variable reactors proved to 
be allergic to some food It would appear 
that skin tests with milk egg and wheat 


H J J M M A 37 428 1«0 


only the likeliest explanation — namely that 
the reaction js attributable to a past hyper 
sensitivreness that is no longer manifest dim 
caffy rheconverse — hiilsiriregaiVse tcs!s — 

can be explained on the basis of any of the 
possible reasons 1 sted on page 170 It is 
best understood when one remembers that 
quite frequently the allergen is not the food 
stuff itself but its derivatives formed by the 
metabobc processes within the organism 
thereby producing secondary allergens (Ur 
bach and Kitamura'” Cooke Stull and 
Hampton'®”) For obvious reasons we are 
not as yet in a position to perform tests with 
these secondary allergens However a means 
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of accomplishing this in some cases may per- 
haps be suggested by the studies of Blamou- 
tied®'* on a patient nho for about ten years 
had in\ariably had attacks of generalized 


duodenal juice. But when specimens of the 
meat were incubated with both gastric and 
duodenal jmce a positive skin reaction was 
obtained, and a passive transfer test with this 


Table 30 — Possible Clinical Manifestations of Food Allergy 


Gastro-istestin-u. S\steu 
canker sores, aphthae 
“indigestion” 
pj rosia 
flatulence 
belching 

epigastric distress or pain 

lomiling 
intestinal cramps 
abdominal pain 
diarrhea 
constipation 
raucous colitis 
spastic colon 
melena 
pruritus ani 

Respie-xtoby Sasteu 
allergic rhinopaihj 
bronchial asthma 

CCTt-VEOrS SlSITlt 
dermatitis (eczema) 
neurodermatiUs 
urticaria 
lichen urticatus 
angioneurotic edema 
fixed pigmented erjthema 
pruritus 
purpura 

er>theni3 multiforme 
acne \-u!garis 


Neryocs System 
allergic headache 
migraine 
epiJepsy 

3>I£cuere's sindrome 
\ertigo 

certain neuralgias 

transitorY aphasia and hemiplegia 

functional paralv sis 

amaurosis 

ambl>opia 

hY-persomma, insomnia 
depression, mental dulness 
personabtY changes 

CARDlOYASCCtYK SvSTZJt 
angina pectoris 
extras) stoles 
tachvcardia 
h) pertension 
h)T>olen«ion 

hemorrhages (nasal, rectal) 

Lrisary System 
enuresis 

bladder iintabilit) 
renal colic 
bematuna 
albummuna 

\llSCEU.YSXOlS 
weakness 
fatigue 
irritabiUtj 
nerYousness 
insomnia 
general aching 
yawmng 
allergic toxemia 
fcYcr 


It must be strongl) emphasized that most of these conAtions are onij y erj rarel)' due Co food tlleigies. 


urticaria and angioneurotic edema of the face 
fi\e to sLt hours after eating lamb or tnuttou. 
All skin tests with Jamb or mutton extract 
were negati\-e, as were those with samples 
which had been incubated YYith gastric or with 


BiARorrir*, P.: Pre««« 5J: 162, 1945. 


liquid was likewise positiY-e. Clearjj’ the 
allergen was a product of the digestion of the 
meat, rather than the meat itself. Other 
important reasons for “false negative” skin 
tests to foods reside in the facts that the skin 
is often not concomitantly sensitized along 
with the shock structure and is therefore in- 
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capable of reacting with the injected food pro 
tein extract, and that extracts of fruits and 
^ egetables, as demonstrated by Tuft and his 
CO workers, may, unless prepared and pre 
served by special technics contain little or 
none of the allergenic principle present m the 
fresh juice, probably due to enzymatic action 
E\ en food trials may be fallacious, because a 
hypersensitiveness may be related to only a 
certain kind of a given foodstuff or to a par 
ticular combination of a number of foods 
Thus, Pagniez reported a case allergic only 
to strawberries grown in a certain Swiss can 
ton Vaughan*®*^ observed a man who could 
tolerate celery grown in Florida, but not that 
grown in Colorado, and an analogous case 
manifesting allergic responses to Florida but 
not to California oranges In Sticker’s'*' 
case the allergic manifestations appeared after 
ingestion of honey from linden blossoms, while 
heather honey could be eaten with impunitv 
Bal} eat'*® has show n that sometimes apparent 
intolerance of milk, may be due not to hyper 
sensitiveness to the milk protein itself but 
rather to substances the animal has eaten in its 
feed, traces of which are contained in the 
milk The situation is sometimes even more 
complicated than this — as in Duke’s** case 
in which asthmatic attacks followed ingestion 
of roasted and salted peanuts, whereas there 
was no response to peanuts that had been 
roasted and not salted, or to peanuts that had 
been salted and not roasted 
In occasional instances however, the speci 
ficity depends not onl> on the substance itself, 
but also on the method used in its preparation 
or on the combinations of foods eaten 
RiTiiC™ ysbsened cases of k) persex&f)ji-ex>sss 
to fruit in which cooked fruit was not toler 
ated, while raw fruit was eaten with impunity 
— an observation which according to Adels 
berger and Munter,'** is especially applicable 
to plums Vaughan'** on the other hand, 
reported a case in which raw pears evoked 
allergic manifestations while cooked pears 
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did not ithers'*! reported that about one 
fifth of his patients could tolerate certain 
cooked but not raw foods This was most 
frequently true of cabbage apple and onion 
One patient could take stewed apricots or 
figs, although the dried fruits produced 
asthma while another experienced rhino 
pathy after eating fresh corn but not corn 
meal Similar observations have been made 
in regard to other foods including eggs and 
fish 

Particularly interesting are the cases m 
which only a given combination of foods but 
none of the ingredients individually acted as 
an allergen Thus Duke reported on a pa 
tient who tolerated both raw and cooked eggs, 
but responded with allergic manifestations to 
traces of egg in cakes or cooked noodles and 
one of us observed a trained nurse who re 
acted with severe itching and papules to an 
omelet but was able to tolerate raw and 
cooked eggs milk and flour when these food 
Items were taken separately Similarly, 
Dekker described the case of a woman who 
had severe skin manifestations following m 
gestion of a pap composed of oatmeal and milk 
but who tolerated both milk and oatmeal 
perfectly when they were taken alone Rat 
ner mentioned two similar instances the first 
patient showed hypersensitiveness to choco 
late and strawberries but would react only 
when both were eaten at the same time the 
second an individual hypersensitive to lobster 
and com, suffered no reactions when one of 
these two items was eaten separately There 
is also Funck s report on a migraine patient 
who tolerated butter eggs, and flour separatel) 
bift bad attscbs aa eatcag a cvjiwiwwrt.vAe aS 
these items in the form of a pancake Adels 
berger and Munter*** made similar studies in 
several migraine patients one suffered attacks 
only after eating a combination of eggs (raw 
or cooked) plus tomato, another responded to 
mayonnaise, but not to eggs or oi! taken mdi 
viduallv Finally, in rare cases a combma 
tion of a food and a drug may act as an 
allergen, for example, Fechner mentions fish 
plus phenobarbital or codeine 

Since, as discussed, the precise origin of the 
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food, the mode of preparation, and the com- 
bination of foods eaten are important factors 
in some cases, it is imperative that diet trials 
be made under conditions identical viith those 
of the patient’s exposure — that is, with the 
food or foods just as they were originally in- 
gested by the patient 

Certain diagnostic difficulties also result 
from the fact that an allergic reaction often 
does not appear promptlj after the lest is 
made. Sometimes it fails to appear until 
to'enty-four hours later (Laroche, Richet, 
and Saint-Girons,'*- Cooke,’*' Vrbach-**). 
Vaughan-' reported the case of a woman 
whose migraine attacks always set in precisely 
thirty-sLv hours after mgestion of chocolate. 
This makes it easy to understand why a nu- 
tritive urticaria, for example, does not always 
disappear promptly after one day’s a\otdance 
of the food that causes it Pagniez and 
Coste''® reported that a patient’s urticarta 
reached its maximum as late as several da>s 
after ingestion of bread, and did not begin 
to decline until some twenty-four to forty- 
eight hours after the ebmination of bread 
from the diet. And Rowe’'” has pointed out 
that, particularly in h>-persensiti\-eness to 
fruit, the appearance of skin manifestations 
may sometimes be delayed for several da\s, 
and may persist despite thorough evacuation 
of the intestines 

^^’hen the reaction to a nutritive allergen is 
delayed for a number of hours, one of the fol- 
lowing conclusions may be drawn. (1) the 
allergen is absorbed not m the upper part of the 
digestive tract but in the smaii or large in- 
testine; (2) the allergen is not the unaltered 
food, but is either a product of digestion or a 
secondarv" antigen (produced, for example, by 
the influence of intestinal bacteria on the food 
protein). In the chapter on predisposing fac- 
tors in alletgv, we have attempted to explain 
the mechanism underh ing those cases in 
which a food acquires allergenic properties 
only when a local predisposing condition, 
such as gastritis or colitis, coexists. 

Evidence that the offending allergen is 

“•’t-UDCHE. C , Ricsrr. C., Ji , and SArri Gao^s, F Pans 
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present in the blood was obtained bi- 
Wngard.*®** Patients w ith allergic derma- 
toses due to food h^'persensitiveness were m- 
jected mtracutaneously with their own serum 
drawn after the ingestion of the allergenic 
foods. Delayed skin reactions consisting of 
erv'thema and discrete papules w ere exhibited 
by 6 of 9 patients. 

Furthermore, it sometimes happens that 
food lij-persensitiveness appears only during 
the hay fever season. This has not as jet 
been adequatelj- e.xplained. There is a possi- 
bility that, as a result of a severe pollinosis, 
there is a general lowermg of the threshold of 
tolerance, including that to the allergenic food. 

The opposite problem — i e., food allergv- 
as a predisposmg factor — ^is presented by 
Vaughan’s^ patient who could eat strawberries 
and tomatoes with impunity as long as she 
avoided sunlight, exposure to sunlight, how- 
ever, following ingestion of either, regularly 
brought on eruptions of the unprotected skin 
areas. Sunlight alone was tolerated perfectly. 
Sunilarl}, Gougerot reported the appearance 
of an eczematous eruption of the face, the 
front of the chest, the forearms and hands 
(i.e , the areas exposed to the sun) following 
ingestion of a certam cheese. All these cases 
are examples of light hj’persensiliveness in 
which nutritive allergv’ is the predisposing 
factor 

Paul Gross'®*^ observed a sudden onset of 
what appeared to be a phjsical urticaria in 
his 2-> ear-old son’ when the child was taken 
out for a walk in cold w eather, urticarial wheals 
appeared on tbe uncovered areas oi bis skm. 
Tins was found to be due to a certam brand of 
gelatin dessert; when he was given another 
tj'pe, he could be exposed to cold without 
effect, but the urticaria recurred as soon as 
the brst ^latin dessert was deliberate!}- rein- 
stated In this case, the food allergj- predis- 
posed to hypersensitiveness to a physical 
agent — cold. 

Determination and ebmination of the pre- 
disposing nutritive allergens is imperative m 
such cases, as a requisite to the management of 
the hj-persensitiv eness to the second antigen 
(e.g., cold, light). 
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It must be remembered, furthermore, that a 
case of hypersensitn eness to a food may 
present a quantitative problem Thus, many 
patients can tolerate an allergen — egg or milk, 
for example — when taken in small quantities 
for a day or two, though allergic sjmptoms will 
be elicited within the next few dajs b> the 
cumulative effect of the allergen Another 
common observation is that small quantities 
of chocolate ma> he tolerated, whereas larger 
amounts will, for example, evoke migraine 
The fact that foods of both animal and 
vegetable origin may act as inhalants, pro 
ducing respiratory allergies, infantile derma 
titis, and other clinical pictures was discussed 
in the last chapter However it is impor 
tant to realize that unless this possibility is 
kept in mind patients extremely hypersensitive 
to foods will continue to have symptoms from 
foods which they never ingest Sensitivity to 
food odors is very easily overlooked 
Likewise, numerous observations regarding 
food as contactants will be included m a 
subsequent chapter But it must be pointed 
out that the same food may act by both inges 
tion and epidermal contact m the same indi 
vidual, producing either the same or unre 
lated clinical manifestations Pertinent ex 
amples include the following cases neuroder 
matitis of the face, arms, and cubital and 
popliteal spaces due to the ingestion of egg, 
and superficial dermatitis due to contact with 
egg white (Templeton*”), neurodermatitis of 
the flexures and neck due to ingestion of wheat, 
and contact dermatitis of the hands and face 
due to handling wheat flour (Templeton'”), 
papular skin rash and severe asthma due to 
ingestion of milk and wheat, and dermatitis 
of the exposed areas on contact with casein and 
wheat flour in a sausage maker (Deissler*®*) , 
dermatitis of the hands due to eating tomatoes, 
or from peeling or slicing tomatoes (Rowe**®’), 
papular urticaria due to ingestion of lemon, 
and a vesicular reaction to contact with lemon 
(Urbach'*”), swelling of the face around the 
eyes almost immediately after the mgestion 
of eggs, and swelling and blotching of the 
face at the site of contact promptly after apph 
cation of egg or egg shells and lasting for an 
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hour (Mauser'*”), a pastry cook with derma 
titis from external contact with eggs as well 
as from mgestion and similar instances due 
to lettuce in salad makers, and to tomatoes 
and fish in workers exposed to these foods 
(Downing**’®) 

According to Ratner '*’* the modes of ac 
quisition of food allergy m childhood are (1) 
sensitization in intra uterine life to undigested 
food proteins that enter the blood stream of 
the mother and gam access to the fetal circu 
lation through the placental membrane (2) 
sensitization via breast milk (3) occasional 
feeding of raw milk during the neonatal period , 
(4) taking of raw foods during convalescence 
from disease, (o) overfeeding (6) fad diets or 
excessive indulgence in seasonal or bizarre 
foods In the case of adults, of course only 
points 4 to 6 are operative, furthermore, al 
lergization may occur at any age as the result 
of diseases of the gastro-intestinal tract and 
during states of lowered bodily resistance and 
emotional stress Particularly important in 
this regard are acute infectious diseases, such 
as influenza, measles, and pertussis 
Finally the management of nutritive aller 
gies should be briefly considered here It 
must be said at once that subcutaneous hypo 
sensitization methods are entirely futile and 
even dangerous Moreover, avoidance of an 
allergenic food is feasible only if the food is 
not a common one W'hen the causal agent is 
known to be a common and important food — 
e g , egg, milk, or bread — tw o oral methods are 
of value (1) oral hy^iosensitization and (2) 
deallergization by means of specific propep 
tans As shown in detail below the former 
consists of administration of minute quantities 
of the allergen suspended in water and given 
daily m doses that are slowly and gradually 
increased every second day, the course of 
treatment is continued until tolerance to a 
normal amount of food is acquired The sue 
cess of this method depends largely on the co 
operation of the person responsible for its 
conduct, and thus to a considerable extent on 
the clanty of the instructions given by the 
physiaan A detailed hst of the foods con 
tainiTig the allergen m question should be 

io»Uadse* C L c ted by Templeton 

le e QomeciO J C discuss on to Templeton w* 
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supplied. Complete elimination of the aller- 
gen is essential, from the inception of the 
treatment until its completion. A fresh solu- 
tion should be prepared daily. If a reaction 
occurs, one re\erts to a weaker dilution and 
then proceeds from that point according to the 
original schedule. After successful hyposen- 
sitization, the patient should make it a pomt 
to eat some of the particular food e\erj day 
for several months. This method was suc- 
cessfully employed by Kesten, aters, and 
Hopkins,*’^ and more recently b\- Eduards'"” 
(Table 31). 

The propeptan treatment personaUy pre- 
ferred by the writers has been described in 
detail (p* 220). 


H. E Canad M. \ J 43: IW. 1910 


Aside from these specific methods of treat- 
ment, special attention must also be given to 
the predisposing factors, particularly to con- 
ditions of the gastro-intestinal tract. As has 
been shown in some detail on page 61, an 
existing hypo- or anacidity must be combated 
not only by means of a suitable dietary' re- 
gime, but also with large doses of by drochloric 
aad and pepsin \Mien a low ered serum 
enzyme le\'el gives eNudence of pancreatic 
hypofunction, administration of pancreatic 
enzymie preparations is indicated. The in- 
testinal tract merits most particular atten- 
tion Diseases of the small and the large 
intestine, including constipation, must be 
corrected with appropriate diets Laxatives 
are to be a\oided as far as possible. The bac- 
terial flora of the intestines must be closely 


T^blz it — Tahn$e of Oral BvpoiensUiMfson 

Diszctxons. Each (lo«e should be treshU prepared and uLen once daily for two $uccess{%e day's If any 
subjectiie or objectne symptoms are nobced, the dose should be decreased and not maeased until it is well 
tolerated 


Dirttlions Mix the measured amount of mtik m the indicated quantm of water 




1 Mmnre 

aUk (Undiluted) 

1, 2 

1 drop 

1 qt. 1 

1 tsp 


3, 4 

2 drops 

1 qt 1 

1 tsp 


5, 6 

4 drops 

1 qt 1 

1 1 tsp 


7, 8 

S drops 

1 qt 

1 tsp 


9, 10 

16 drops 

1 qt 

1 tsp 


11, 12 

16 drops 

1 qt 

2 tsp 


13, 14 

16 drops 

1 qt 

2 tbsp 


15, 16 

16 drops 

Ipt 

2 tbsp 


17, 18 

16 drops 

IzPt 

2 tbsp 


19, 20 

, 16 drops 

H pt 



21,22 

16 drops 

Vspt 

2 tbsp 


23, 24 


1 tbsp 

I tsp 


25, 26 

H t®P 

Itsp 

1 tsp 


27 




t=p 

2S 




1 tsp 

29 




2 tsp 

30 




; 1 tbsp. 

31 




2 tb‘=p 





3 tb<p. 

33 




■ H cup 

34 




li cup 





1 cup 

36 




1 glass 

Thereafter, daily 




I glass (at least) 
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Table 3| — Concluded 


Bcc 

ccftZfn 1 ”‘,'1 .'' 'I P«n »” 

continuetohahetheportionsofeggnhiteprogressuch into pieces of *4 /« /„ > , and V ^ 

Da) 


Dose 


Eestthu 

Uliole Egf 

1 2 

/m 


3 4 

V. 


0 6 

Vi 


7 8 

V« 


9 10 

V*. 


11 12 

ii 


13 14 



la 16 

1 


17 18 

h 


19 20 I 



21 22 ‘ 



23 24 



2s 26 



27 28 


1 

Thereafter daih 


1 (at least) 


Uhe^t 


Dfrtelions Mix th« nieasur«<i amount of flour in the indicated quant)t> ofTrater The dose should be added 
to soup milh or other suitable food 



rtovr 

1 

Uaitr 

Dose 

1 Sfiziure 1 n^ole Ulieat 

1 2 

^4 le^el tsp 

) t tljsp 

H up 1 

3 4 

I4 Up 

j I thsp 

1 up 1 

9 6 

1 up 

1 1 tbsp 

2 up 1 

7 8 

54 tsp 

1 1 tbcp 

all 

9 10 

H tsp 

2 tbsp 

1 

11 12 

1 tsp 

1 2tb<^ 

1 

13 14 

2 tsp 

1 Jicup 1 

[ 

15 16 

1 tb^ 

' Kcup 1 


17 18 

2 tbsp 

1 'oCUp 

I 

19 20 



j K slice of bread 

2l 22 


I r 

' 1 slice of bread 

23 24 

1 

1 

2 si ces of bread 

Thereafter dailj 

1 

1 1 

bread and cereal 


ttatched and must be dealt with, when neces 
sai3 , b) means of Bacillus acidophilus and B 
cob preparations 

Holmes"’'’ reported excellent results in the 
treatment of xarious food allergies b5 means 
of \itamin C (oOO mg dailj for one week) 


The wnters and others hate had no success 
at all «ith this method 

It IS quite impossible to gi\ e an^ thing like .» 
complete list of all the foods that ha\e at 
one time or other acted as allergens 
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shall have to content ourselves with men- 
tioning only the more important ones, and 
must refer the reader to Rowe^'® and Han- 
hart*®*® for a more detailed treatment of the 
subject. 

Vaughan’®®® attempted to establish a bio- 
logic classification of the foods of vegetable 
origin; Ellis'®®’ has done the same with respect 
to foods of animal origin. They suggested 
that clinical h^TJersensitiveness would occur 
in accordance with this grouping However, 
statistical analyses, made by V'lthers, Ratner, 
Piness, and others, of the occurrence of posi- 
tive skin tests m relation to botanically or 
biologically related foods, have not borne out 
this assumption. 

1. Foods of Akhul Origin 
is probably the most common allergiz- 
ing agent m this categorj. It is most acti\e 
in the form of raw egg white In fact, the 
intolerance is occasionally restricted to this 
form, though it generally embraces cooked 
egg white as w'ell It is only in veiy excep- 
tional cases that the allergenic action is re- 
stricted to cooked egg white and is not mani- 
fested in relation to the raw substance. From 
the allergic xaewpomt, ovalbumin is the lead- 
ing protein fraction in egg white There is 
far less frequent hypersensitiveness to egg 
yolk alone (Castaigne and Chiray), but here, 
too, the allergenic action may be restricted to 
either the raw or the cooked substance (Pari- 
sot and Simonin). In contrast to many other 
food allergens, egg white produces ^TnpJoms 
ver)* rapidly. 

Hj-persensitiveness to egg white is of par- 
ticular significance because mere traces of the 
substance are capable at limes of eliciting 
manifestations of the greatest se\-etity The 
writers have obseiwed the case of a boy 
who had urticarial swelling of the buccal mu- 
cosa, vomiting, and diarrhea whene\'er he cut 
his bread with a knife that had previousl}' 
been used on an egg. Both Sutton and 
Dekker have reported anaphylactic symptoms 
provoked by mere presence of the patient in a 
room in which an egg was being opened. It 
is not difficult to understand, in xfiew’ of such 
obseivations, how a %eiy h)"j)ersensitive nurs- 

w"* RAN"ttA*T, E t Deutsche ined. W chnschr 6Js 1753, 1937. 
••■‘EtltS, R !•.; J. Allergy 2-. U6. WJI. 


ing infant may respond w ith allergic manifes- 
tations to its mother’s milk when the mother 
has pre\nously eaten eggs (Donnally,'®* Moro; 
Gyoi^’). 

Egg appears (o cause cutaneous manifesta- 
tions more frequently than other sj-mptoms. 
In the section on infantile dermatitis, the 
significance of positive reactions to egg white 
m this disease will be discussed m detail. 
Xeurodermatitis, urticaria, and angioneurotic 
edema (Fig. 126) are frequently produced by 
egg; Vomiting, diarrhea, rhmopalhy, and 
asthma, as well as other clinical manifestations, 



Ftc 126 \i.Gio\T,c*oTic Edeiu Dce to 
HYPERSZNSIX n’ENESS TO ECCS 


may also be elicited, though these occur less 
often. It is, therefore, most important to 
know just what dishes are prepared with 
e^s and are likely to contain some traces of 
egg; for, as mentioned, the minutest quantities 
suffice to evoke severe reactions in hypersensi- 
tive indKiduais. In this connection, mayon- 
naise, salad dressings, cream sauces, ovaltine 
and ovine (an egg powder) must be borne in 
mind as common causes of reactions. Fur- 
thermore, it must be remembered that most 
cakes, custards, puddings, and muffins, unless 
sjiecially prepared, contain egg white, and that 
it is also to be found in some baking powders. 
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some sauces, some prepared cake and pan 
cake flours, almond cakes, waffles, manj kinds 
of candies, ice creams sherbets, icings gar 
nishes, breading, croquettes, stuffings maca 
roni, noodles, dumplings, and e\en in some 
sausages The glazed crust on rolls pretzels, 
and some breads is produced with e^ white 
An egg free diet will be found on p 190 
The increasing use of \iral and rickettsial 
\accines prepared on chick embr>onic tissue 
or egg )olk, such as certain tj’phus, >eIlow 
fe\er influenza, Rock> Mountain spotted 
fe\er, and equino encephalomyelitis \accines 
has led to a number of reports of severe con 
stitutional reactions following their mjec 
tion in egg sensiti\e induiduals Roth'®^''de 
scribed 32 cases requiruig hospitalization after 
t 3 'phus immunization, of which 23 were of the 
‘ foreign protein” tjpe with fever, chills, ma 
laise, absence of blood eosinophiha, delayed 
onset of symptoms, and without personal or 
familj history of allergj, and 9 were allergic, 
attributed to residual traces of egg antigen in 
the \accine The latter exhibited gastro 
intestinal symptoms, urticaria, asthma, and 
mi^ed sjndromes, and were characterized b> 
lack of fe%er, immediate and explosive onset, 
eosmophilia, and preMous personal and fam 
ilj histones of allergy Four were definitely 
known to react to ingestion of egg There 
w ere no deaths Raynolds*® * saw two similar 
cases, and Lieder*®” one, as well as another 
due to equino encephalitis \accine Severe 
constitutional reactions were observed by 
Swartz^®^® after an injection of yellow fever 
vaccine, and by Sprague and Barnard'®^* after 
t>phus and >ellow fever vaccines In 
Rubin’s'®’®” case of angioneurotic edema fol 
lowing inoculation with these preparations, 
the sensitivitj was demonstrably due to egg 
5 oik, rather than the white Sulzberger and 
Ascher'®’®’’ reported three cases of urticarial 
and erythema multiforme like eruptions along 

>»SROTH \ E Bull U S ArmyM Dept No 8S p 111 May 

■»»RAi-NOLDS A 11 JAMA 128 413 IWj 

■o’LiEDES L E Leuecs Imeruat Core Club ol Allergy Seres 

8 j8 1910 

i»sS\ARTZ H F J Lab LCln Med 28 1663 1«3 
loaSPiACUE n B andBASVOD JR U S Nai M Boll 4o 

71 1910 

RrBii S S J Allergy 17 21 1916 
la Sn-ZBESCEH M B and Aschie C U S Nav M BuH 4# 


With s}rmptoms resembling those of serum 
sickness following injections of jellow fever 
vaccrne Forman'®®® mentioned a fatal reac 
tion in a known egg sensitive child in about 
fifteen minutes after Rocky Mountain spotted 
fever vaccine was given The general inci 
dence of reactions to chick embryo or j oik sac 
tissue vaccines appears to be low Careful 
questioning regarding existing sensitivitj and 
preliminarj skin testing with egg and chicken 
meat antigen would be of value in detecting 
potential reactors 

Milk IS second m order of frequency among 
the allergizing foodstuffs of anunal origin 
As IS true m the case of egg hjpersensitiveness 
to milk IS encountered more frequently among 
infants and young children than among adults 
WTiile the majorit) of patients are affected 
onlj by raw and pasteurized milk, others are 
allergic to heated milk as well Ratner and 
Gruehl have shown that the loss of antigenic 
properties m boiled milk is due to the coagula 
lion of the whej proteins The degree of 
hypersensiliveness may be so extreme that 
Swelling of the tongue and lips is seen to result 
from drinking one drop of milk diluted with 
water (Schloss) Such observations help to 
explain wh> many individuals who are aller 
gic to milk also respond with symptoms to 
butter — which is known to contain only a very 
low percentage of protein 

WTiile milk contains four proteins, only the 
lactalbumm and, far less frequently, the casein 
are of importance in this connection \\Tien 
the hypersensitiveness is specificallj to the 
lactalbumm, the patient who cannot tolerate 
cow’s milk can drink goat s or sheep’s milk 
With impunity But this is not the case in 
instances of hjpersensitiveness to casein, for, 
as ells'*® has shown, casein from the milk 
of an animal of an) given species shows a 
closer biologic relationship to the casein of 
another species than it does to the whe) 
proteins ” Since cow ’s milk contains about 
seven times as much casein as lactalbumm, 
cases sensitive onl) to the latter maj fail to 
react to the usual test extracts, but will react 
lO lactalbumm extract or to tests with whole 
pasteurized milk The tendenc) on the part 
of some pediatricians to discount casein as a 

••“FoMAJt J Enters loteroat Corr Club of Allergy Serel 
8 83 194 } 
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cause of allergic manifestations is rebutted by 
a report bj- Cooke, among others, of a 
case of nasal altergj- due to ingestion of casern. 

Although it is true that almost all reports 
refer to h\’persensiti\ eness to cow’s, sheep's, 
goat’s, or mare’s milk — therefore usually ap- 
pearing after the infant has been weaned^ 
there have been a few reports of hj-persenst- 
tn eness erclusiveh- to human milk (Ricbet'®^) 
In such cases, howe\er, appropnate control 
tests must always be performed to confirm the 
assumption that the hj’persensitiveness is to 
the mother’s milk itself; for there is alwa\-s 
a possibility that the mfant may be allergic to 
some food or drug ingested by the mother, 
traces of which are secreted into the milk. 
In this connection it is interesting to note 
Balyeat’s*®*^ obser\'ation that a child allergic 
to wheat gave an eczematoid response to 
cow’s milk only when it came from cows that 
had been fed with bran; milk from animals on 
green fodder was tolerated perfectly. Dice*®'* 
has shown that onion flavor appears m cow’s 
milk four to fi^'e minutes after being ingested 
and persists for five to sue hours. Cazori 
obsen ed a patient w ith asthma due to cotton, 
seed contained in the milk of a cow fed with 
cottonseed meal, pro%ided large quantities of 
the milk were taken. 

The clinical manifestations of the reactions 
to milk can run the entire gamut of t\-pical 
phenomena — and may also include alN-pical 
manifestations To mention one ewmple of 
an unusual reaction to milk, Rubin*®^ reporter! 
4 instances of allergic melena in newborn in- 
fants. McLeondon and Jaeger*®® point out 
that milk intolerance is a more common cause 
of unrecognized disturbances in children than 
usually considered. Although skin tests were 
negative, in many children \arious abdominal 
complaints, pallor, lassitude, irntabilily, rest- 
lessness, repeated colds, asthmatic bronchitis, 
and enuresis were shown bj chnical tests tp 
be due to milk, and could be controlled by its 
elimination from the diet. 

An unusual case of milk sensitnity in a 
nurse was reported by Randolph”® and le- 

‘'"COOKI, R .\ Vtw\orkSuteJ U«l «-II1 j. IWJ 

RlcKET, C cit»d by Laroche. Richet, and Saint Girons •*» 

J R North Ditota Station Bimonthly Bull 
I'. IW 

t’f Riid., M. L. Am J.M Sc 1910 

*>‘'McLtoviN>N.P. A ,ind Jvecei.D S SoulheroM J 34:971. 


\ealed that milk may be responsible not onlv 
for allergic headache of the migrauie type, but 
also for alterations in consciousness and in- 
capacitating fatigue between the frank at- 
tacks Elimination diets pursued for an in- 
adequate penod were misleading. As is so 
often the case, skin tests were negative, even 
though in this instance, constitutional and 
focal reactions were precipitated. Si-mptoms 
were also elicited by the odor of milk while 
working in a formula kitchen and while feed- 
ing infants, and erA’thema of the skin by con- 
tact with regurgitated milk. 

Just as has been said of eggs, milk is to be 
found in any number of foods in which its 
presence would not be suspected by the un- 
initiated Thus, many kinds of bread, par- 
ticularly the better grades of white bread, 
are made with milk, it is also included in the 
preparation of cakes, cookies, custards, ice 
creams, macaroni, noodles, spaghetti, cream 
soups and sauces, commercial salad dressings, 
oleomarganne, candies, malted milk, milk 
chocolate, and XestJe's and other infant foods 
milk-free diet will be found on p 189 

Indniduals who are fajpersensith e to the 
lactalbumin of milk cannot tolerate cheese 
prepared from whey, such as cottage cheese, 
cream cheese, or Geiwais In the processing 
of many varieties of cheese, lactalbumin is 
largely remo\ed or so denatured as to be 
eaten by many milk-sensitive patients without 
difficulty Howe\er, m \iew of the many 
factors involved, a food trial should be per- 
formed before a particular tipe is added to 
the patient’s diet Indnnduals allergic to 
casein, on the other hand, react to cheeses 
that consist primarily of casein or the curd 
fraction — eg., .\mencan cheese, Edam, Gor- 
gonzola, Parmesan, Roquefort, and Swiss. 
In occasional instances, however, the hjper- 
sensitu eness is not a reaction to the milk pro- 
tein in the cheese but to the molds that npen 
it, especially in the case of the Camembert 
and Roquefort Aaneties. 

Therapeutic mjections of milk or milk de- 
liratives, while no longer widely emplojed, 
are notonouslj' capable of gn ing rise to severe 
sj-stemic reactions in sensitized mdmduals 
The senior author recenth- saw a phj’sician 
who was given injections of milk for the treat- 
ment of keratitis. The second injection 



306 


\llerg\ 


caused a nearl> fatal shock Incidentallj, 
the keratitis healed, but recurred S8\eral 
months later 

The ne-^t unportant group of ingestants em 
braces fish and seajood Hjpersensitneness 
to all kinds of fish is \er) rare, it is usuall> 
confined to one or more species Group rela 
tionships exist but ha\e not been adequatel) 
m\estigated E\erj species of fish can, m 
principle, be responsible for allergj The 
specificit) is so great m some occasional cases 
that the patient will react onK to \oraaegian 
sardines, for example, and not to anj other 
(De Besche) As a rule the reactions appear 
\er> promptl} as urticaria, angioneurotic 
edema, dermatitis (Fig 127), gastro intestinal 
disorders, and exen asthma Lnfortunateh, 


Ratner, Baljeat and Bowen) H\-persensi 
tneness to fish is sometimes so extreme that 
sex ere anaphx lactic manifestations maj be 
proxoked bx the mere odor (see p 242) 

Mention must also be made here of other 
seafoods that frequenth act as allergens, 
such as mussels, ojsters lobsters cra 3 -fish, 
shrimps, and crabs 

Fmallx, all kinds of meats come into con 
sideration as potential nutntixe allergens 
pork first and foremost, then beef \eal, lamb, 
mutton rabbit, chicken, turkej, duck, goose, 
as well as the xarious game foods De 
Besche reports attacks of asthma attnbutable 
to horse meal m Europe In this connection 
Kopaczew ski’s and Rouxs independent ob 
serxations, m Poland and France, respectixelj , 



skin tests cannot be depended upon It is 
not alwa)S eas), m a gixen case, to decide 
whether there is a nutntixe allerg> or whether 
some toxic bj products maj not haxe been 
formed (bj improper refngeration, for ex- 
ample) Strangely enough, the h;>persensi 
tixeness quite often relates onlj to cooked 
fish — as for example, in Kuestner’s famous 
case that led to the discoxerj of the Praus 
nitz Kuestner reaction This explains whj 
caxiar (raw sturgeon roe) maj sometimes be 
eaten with impunitj b> an mdixidual who is 
hxpersensitne to cooked sturgeon 

Slinute traces of fish protein often suffice 
to proxoke sjTnptoms — as, for example, the 
mfimtesunal particles of fish skin commonlx 
used to clear co6ee in Xorwax (De Besche), 
and similarly used to clear cheap xxhite wme 
in France— not to forget the traces of protein 
remaining m cod lixer oil (Hoffman and 


that a higher percentage of primarx reactions 
following injections of horse serum is found 
among mdixtduals who regularh eat horse 
meat than among those who eat other xaneties 
of meat, seem worth) of special attention 
On the other hand, Hansen reported a fatal 
allergic reaction in a child who ate horse meat 
sexeral weeks after an injection of horse serum 
Sausage, ham, and other prepared meats de- 
serxe special mention as nutntixe allergens, 
although It IS true of course that the causal 
agent is not alwaxs the animal protein itself, 
but occasional!) the salt, pepper, spices, or salt 
peter that has been added, or interraediar) 
products resulting from the smoking process 
Some of the h)T3ersensitmties to lard, goose 
fat, and similar shortenings are attributable 
to traces of the particular meat protein re 
rnaining in the fat, in which case the allergic 
manifestations disappear on preailministra 
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tion of the corresponding propeptans; but a 
few of these patients can be pro\ed to be 
allergic to the fat itself Individuals hyper- 
sensitive to pork, therefore, cannot eat pies, for 
example, that have been prepared with a 
shortening consisting of hog lard Certain 
common sources of error should be pointed out 



Fic 123 ScBiCTTE DEJtiUTiTis v> Child of 
TTEN Months, Dcz to H\TXKSE.NSi'nvEXX5s 
TO Ve^l 

here: nearly all canned soups, including vege- 
table and chicken soups, contain beef, as docs 
also certain gelatins, ^’eal is frequently used 
as a substitute m chicken salad 
It is noteivorthy that in cases of hypersensi- 
tiveness to the meat of a certain animal, the 
liver, si\eetbread, kidney, and brain of the 
animal can be eaten with impunity- The 
contrarj- has also been obsep.’ed. Thus, Har- 
ten reported a case of se\ere asthma following 
ingestion of Iamb, beef, and chicken !i\ers, 
while the meats of these animals were well 


tolerated This hjpersensitiveness, in other 
words, was organ-specific and not species- 
specific 

Group sensiti\ity is not verj' common, as 
a rule the h\'persensiti\ eness is in relation to 
one or two of the meats most frequently 
eaten The w riters hax e frequently obser\-ed 
that individuals allergic to beef, could tolerate 
veal and vnce versa. Meats are not infre- 
quentlj responsible cutaneous manifesta- 
tions (Figs. 128, 129). In rare instances, 
unusual clinical pictures ma}' be traced to 
animal protein, as illustrated in Figure 130. 



Fic 129 CiTROVic Deru-vtitis Dce to Hy?eesensi- 
TtVENEss TO Beef 


2 Foods of Plv-nt Origin 
M'hile, in the light of our present knowledge, 
the allei^enic factors in foods of animal origin 
are almost exclusively proteins, it has been 
proved that a number of substances (proteins, 
carbohydrates, fats, salts, acids, or spices) 
can be the active agents m cases of h\-per- 
sensiliv eness to vegetable foodstuffs Fur- 
ther investigation will be required to deter- 
mine whether or not allergenic action can also 
be exerted by other chemical substances of 
nonprotem nature but specific for the par- 
ticular plant Thus, Schoenhof claimed to 
have demonstrated such an allergen in as- 
paragus, and W . Jadassohn and Zaruski in 
celerv. The hypersensitiveness is occasionally 
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a reaction to added substances as for ex 
ample the green coloring matter used for 
staining gelatin This dje contains 2 6 per 
cent of aniline color (Baer'"**) 

V" - '7 





Almost all authorities agree that hyper 
sensitixeness to nheat floi r is among the most 
common of all nutriti\e allergies This is 
readily expla ned b> the fact that flour is 
eaten Mith almost every meal For wheat 
flour IS a constituent not only of bread maca 
roni spaghetti noodles cakes pastr es and 
pies but also of graaies soups cream sauces 
sausages and coffee substitutes wheat is also 
found in many other food products such as 
infant foods prepared flours and propr etary 
breakfast cereals The commercial trade 


mBaeb H L J a M a 103 10 934 


names are never to be taken too literall) for 
certain brands of corn flour buck heat flour 
rye bread and even pumpernickel conta n 
vheat flour Gluten a preparat on for d a 
betics also contains wheat Ralston Rj 
krisp IS a product that can be depended upon 
as being free from w heat e^g or mi k 

A vheat free diet vill be found on j 191 
We have observed a number of cases in 
hich the hypersensitneness to heat \as 
specific — le in vhch lye corn and other 
cereals were tolerated Occasional instances 
of group hypersensitiveness to many or all 
flours are also encountered of course 

Hjpersensitiveness to rye occurs more fre 
quentl) in Europe than m America owing to 
the simple fact that m general r> e is eaten far 
more extensively there It is interesting to 
note the observation reported by Benjamins 
and by Gutmann that hay fever patients 
with hypersensitiveness to rye pollen respond 
to the ingestion of rye bread with hay fever 
manifestations which disappear when it is 
eliminated from the diet and reappear when 
It is again eaten 

Corn IS a not uncommon cause of allergy 
W hile corn flour is not generally much used in 
bread it is extensively eaten in the form of 
corn meal or as hominy polenta etc The 
avoidance of corn when ind cated is quite 
/ difficult since corn or corn syrup is probably 
combined in more prepared foods than any 
other single foodstuff As de from its inclu 
s on in many breakfast cereals salad oils 
tsuch as Mazola) corn meal and cornstarch 
this food must be looked for in any of the 
following almost all commercial candies 
chewing gums marshmalows many sausages 
hams and bacons almost all canned fruits 
and some frozen fru ts many breads and pas 
tnes most ice creams ices and sherbets 
baking powder prepared desserts including 
gelatins Bourbon and other whiskeys car 
bonated beverages and some tomato soups 
and catsups Popcorn may act as both an 
mgestant and inhalant Cornstarch is widely 
employed as a dessert and as a th ckening for 
soups gravies and sauces 

Barley is utilized in children s foods coffee 
substitutes soups and above all in the manu 
factum of malt and beer Oats are widely 
eaten in the form of oatmeal particularly as a 
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breakfast food, but also in prepared crackers 
and A\afers. Rice is rarely an offender. 

Mention must be made here of other plants 
that, although not included among the cereals 
from the botanic point of viev, , are used either 
alone, or more frequently in combination with 
ivheat, corn, and other flour, in the prepara- 
tion of bread, cakes, and propnetarj’ food 
products. 

Biickuheat allergj- is relatively rare, but can 
be e.xtraordinarily severe. It is advisable, 
therefore, to be cautious in carrying out skin 
tests with buckwheat. 

Hypersensitiveness to faxseed cereal must 
also be mentioned here. Fla-xseed is present 
in Roman Meal and in Uncle Sam’s Health 
Food. Uaughan iias reported the case of a 
woman who was so allergic to flaxseed that she 
responded with angioneurotic edema of the 
tongue and of the mucosa of the mouth to 
the first mouthful of flaxseed cereal. Bowen 
and Walzer observed manifestations of flax- 
seed allergy brought on by drinking milk from 
cows that had been fed flaxseed meal 

Collonseed flour is occasionally contained in 
human foods, especially bakety products and 
cereals, and is sometimes used in the manu- 
facture of gin. Simon^"” has described three 
pertinent cases of asthma along with burning 
and itching of the mouth and swelling of the 
lips following ingestion of cookies probably 
made with this substance. He feels that the 
water-soluble fraction exceeds the oil in im- 
portance. As mentioned elsewhere, appre- 
ciable quantities of cottonseed may appear 
in cow ’s milk if it is included in the animal’s 
feed. The widespread use of cottonseed oil 
w ill be considered below . 

Finally, there is say bean four, which is 
being used more and more as a substitute for 
other kinds of flour, largely because of its 
high protein and fat content and its extremely 
low carboh}’drate content. A strained aque- 
ous suspension of the pulverized beans looks 
like milk, and is employed as a milk substitute 
for patients allergic to milk — children as well 
as adults — and by some bakeries. Sc^’ bean 
flour is often employed in combination with 
wheat flour in the preparation of cakes, bread, 
rolls, pastries, crackers, macaroni, and bis- 
cuits, as well as in sauces, coffee substitutes, 
F. A -L<tt*rs. Internat Corr. Club of Ancrg} 


certain cereals, cheese preparations, season- 
ings, ice creams, soups, pork sausage, lunch 
meats, and other foods Roasted and salted 
soy beans are served like nuts. Fresh soy 
bean sprouts are included in Chinese dishes. 
Soy flour and lecithin derived from soy beans 
are used in man\' commercial candies Wight- 
man>”* reported asthma due both to ingestion 
and to inhalation of soy’ beans. 

b) V'EGETABLES AVD TRUITS 
Hy’persensitiveness to v egetables is far more 
common than the literature would seem to in- 
dicate It may' well be said that there is no 
vegetable that has not at one time or other 
been the demonstrable cause of an allergy'. 
Most commonly encountered, however, and 
probably' also the most severe, are the cases of 
hypersensitiveness to the legumes (peas, beans, 
soy beans, lentils, peanuts). Then come, in 
approximate order of frequency, tomato, car- 
rot, spinach, cabbage, asparagus, rhubarb, 
celery', onion, and garlic; occasional observa- 
tions concern sweet potato, w’hite potato, 
cauliflower, cucumber, turnip, pumpkin, 
squash, and other vegetables. Zohn”‘ has 
described an unusual case of hy'persensitive- 
ness to spinach manifested by gastro-intestinal 
sy'mptoms and asthma. Of the vegetables 
found by Hopkins'®” to be the sole nutritional 
causes of some instances of infantile derma- 
titis, spinach and white potato were the com- 
monest offenders, being exceeded only by egg, 
wheat, milk, and orange 
Those vegetables — and the same applies to 
fruit — that are obtainable only at certain times 
of the year, can cause seasonal symptoms, 
while those items that are alway'S available 
must be taken into consideration all through 
the y’ear. Cooke^* described a pertinent e.x- 
ample in a woman with a pruritic eruption 
about the right ey’e occurring from June 
until October of each y'ear and clearly’ related 
to the ingestion of tomatoes. Although patch 
tests were negative, direct local application of 
fresh juice reproduced the lesions 
Occasional cases have been reported in 
which the patient is allergic only' to the raw’ 
and not to the cooked vegetable, and vice 
versa. 

B J Allergy 601, 19H. 
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Skin tests are notonousl> misleading m 
cases of hypersensitneness to \egetables 
The results are \ery frequently nonspecific, 
or may show group reactions — for example, 
positne reactions to all legumes in the pres 
ence of a clinical allerg) to peas alone On 
the other hand, in manj cases of allergy skm 
tests are consistently negati\e The reasons 
for this have been considered elsewhere Con- 
vincingly positive reactions will not infre 
quently be obtained if fresh vegetable or 
fruit juices are employed for scratch tests, 
even though the protein contentand stenhty 
are not thereby controlled 

Among the fruits, strawberries, bananas, 
oranges, grapes, and apples are the prinapal 
offenders There have been occasional re 
ports, however, of hy'persensitiveness to pears, 
cherries, plums, raspberries, gooseberries, and 
other fruits 

Kahn"”® reported that in southwest Texas, 
citrus fruits, due to their higli rate of con- 
sumption, are a leading nutritive allergen, 
usually causing chronic rhinopathy, urticaria, 
or dermatitis, and rarely asthma or angioneu 
rotic edema Skin tests are almost mvan 
ably negative Although berries, apple, 
peach, apricot, and banana sensitivities are 
rare in this region tomato, pineapple, can 
taloupe, and watermelon are frequent offend 
ers 

Very interesting was the case of a 22 year 
old patient observed by the senior author who, 
after eating tangerines and oranges, regularly 
complained of headache and showed a bluish 
violet discoloration of the face due to vascular 
dilatation, characteristic of the mtntoid crisis 
The appearance of the-^e syroptoins was effec 
lively prevented by an injection of adrenalin 
prior to ingestion of the fruit Other pa 
tients after eating oranges have complained of 
outbreaks of sweating and of a sensation of 
heat in the head Hill”’^ and Goodman and 
Burr"”* found orange juice to be an important 
cause of infantile dermatitis, while Hopkms**** 
reported that it is exceeded in this respect 
only by egg, wheat, and milk Zahorsky**** 
pointed out that orange juice, which contams 
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about 1 per cent of a readily absorbable pro 
tein, IS not required by breast fed infants 
under 4 months of age, or should at least be 
given with extreme care because of its sensi 
tizmg properties Whether it is the protein, 
the ethereal oil, or the acid that is the allergen 
m a given case of hypersensitiveness to citrus 
fruit, can only be determined by appropriate 
tests (Urbach and W lethe'®®^) When, for ex 
ample, orange propeptan is beneficial the pro- 
tein of the orange may be assumed to repre- 
sent the allergenic factor, otherwise, such 
methods as outlined on page 301 must be 
employed 

Cooke** described an acute generalized der 
matUis following the ingestion of cantaloupe 
Although intracutaneous tests were negative, 
patch tests with the fresh fruit were positive 
Behdjet observed cutaneous manifestations 
on an allergic basis produced by tngesUon of 
figs or fig preserves Kahn'®’® reported urti 
caria due to eating raw figs, along with con- 
tact dermatitis from the leaves of the tree 
As a rule, fruit is allergenic only in the raw 
stale — in some cases, however, only when 
cooked Occasionally the allergenic action is 
restricted to certain parts of the fruit (skm, 
peel, pulp, or seed) 

Nuis, particularly peanuts, almonds, Bra 
zil nuts, walnuts, chestnuts, filberts, and pe 
cans, frequently evoke allergies, often severe, 
usually manifested by rhinopathy, asthma, or 
urticana Peanut butter is included m many 
home and commercial recipes for candy and 
cookies The junior autiior has observed a 
severe constitutional reaction, with coma, 
asthma, generalized urticaria, impalpable 
pulse, and indetectable blood pressure, within 
15 minutes after a known peanut sensitive 
patient ate one half a cookie that was later 
determined to have been prepared with peanut 
butter Application of a peanut or of a bit 
of the same cookie to the lower lip for one 
half minute resulted in marked swelling per- 
sisting for several hours 
The follow mg instructions should be given to 
patients hy^iersensitive to peanuts (Efron'®®') 
Peanut may be contacted in 
Roasted or sailed peanuts 
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Candy containing peanuts and peanut oil 
Cake made with peanut flour (likelj to be used 
as a substitute for almond flour in macaroons) 
Certain hams from pigs fed peanuts 
Peanut butter, cooking oiU. salad oils, <alad 
dressings, shortemngs. lard compounds, oleo- 
margarine. canned sardines, packed oIj\es, 
adulterated oh\e oil, canned fish, etc 
Cattle feed (peanut oil cake as stock feed) 
Epinephnne in oil — Parte Da\ is Co Epinephrine 
in gelatin or sesame oil, the latter prepared b> 
the Winthrop Co , maj be substituted 

Do not eat peanuts, peanut butter, or foods con 
taining peanuts or jieanut flour 

Be certain that salad oils, salad dressings cooking 
oils, and shortenings do not contain peanut oi) I'se 
pure lard, rendered chicken fat Lcef fat or Mazola 
oil. 

Do not use oleomargannc, canned sardine® packed 
olives, or canned fish that mav contain peanut oil 

Do not use milk (or roilfc products) obtained from 
cattle which may have been fed peanut oil cake, since 
the protein u excreted in the cow’s milk 

Do not eat chocolate candv and candv bars unle*s 
vou are certain that thev are not made with peanut 
oil. 

Peanut oil is a high grade oil and is therefore more 
likely to be found in the more expensive products 
Many products labeled mereh as containing vege- 
table oils ma> have peanut oil as an ingredient 

Finally, mention should be made here of 
hj persensitiveness to chocolcle (cwo<j), which 
is relatu*ely quite common. Its most frequent 
clinical manifestations are migraine and al 
lergic rhinitis On the basis of ecpenmental 
investigations, Joltrain*®** advanced the opin- 
ion that the protein components of the cocoa 
bean are not nearly as active allergemcalK as 
is the cocoa butter The question can be 
decided, in a given case, by administering 
cocoa propeptan: when this treatment is bene- 
ficial, it shows the cocoa protein to be the 
causal factor; othenvise, it mav be the cocoa 
fat. 

f) EDIBLE rUNGI 

Among the edible fungi, mushrooms are 
outstanding as not infrequently allergenic. 
As an illustration may be mentioned the case 
of dermatitis following ingestion of certain 
tv-pes of edible mushrooms reported bv* HeJler- 
stroem.*®” Hv-persensitiv ities to baker's and 
brewer’s yeast and to the molds used in the 
manufacture of cheese must be included in 
this category. Yeast is widely emploved in 
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the preparation of raised bread, griddle cakes, 
fermented beverages such as beer, and some 
cheeses, it is of course also consumed m the 
form of V east cakes. Highly instructiv e cases 
have been described by Taub^®’* (asthma due 
to yeast) and by Leopold'”^* and Cadrecha 
Alvarez'”* (asthma following the use of taka 
diastase, which is prepared from Aspergillus 
oryzae) Biederman**®' was able to trace urti- 
caria and angioneurotic edema to the small 
quantities of yeast in bread and other baked 
products. Gutmann’s"®- case is especially 
striking- the patient underwent seven laparot- 
omies within SLc vears because of a very 
severe intestinal spasm simulating an ileus; 
the true cause of the condition was finally 
found to be hypersensitiveness to the yeast 
in beer. In a case observed by the writers, 
the patient, an elderly man, had for years been 
suffering from a great v anetv of allergic sj-mp- 
toms (urticaria, migraine, spasm of the 
unnaiy bladder, and renal colic) that disap- 
peared as soon as he desisted from drinking 
beer Here, as w ell as in another case, in w hich 

the patient suffered from a chronic urticaria, 
we were able to demonstrate experimentally 
that the veast in beer was the causal agent 
Occasionally there have been patients with 
h>-persensitiveness to the molds used in the 
preparation of certain kinds of cheese (Ca- 
membert, Roquefort, Gammelost). 

d) SPICES AM) CONDIMENTS 
Spices and condiments act as allergens with 
relative rarity. Mustard, black pepper, and 
v'anilla seem to be the only items worthy of 
any senous consideration. Avoidance of va- 
mlla is particularly difficult, since it is included 
in the preparation of so many different foods 
Isolated cases have been observed, however, 
in which there was demonstrable hj-persensi- 
tneness to Cayenne pepper (paprika), ginger, 
anise, caraway seed, saffron, nutmeg, pepper- 
mint, cIov«, poppyseed, cinnamon, and 
thvTne. But, in dealing with these substances, 
one must always bear m mind the possibility 
of an indirect action due to irritation of the 
gastro-intestmal mucosa. Owing to this irri- 
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tation, undigested or insufficiently digested 
protein of the ingested food may be absorbed 
and so come into the blood stream 

e) \EGETABLE GUMS 

While gum arable, karaya gum, and traga 
canth are not foods per se they are often 
added to prepared foods such as candies, gum 
drops, ice creams, ice cream powders, gelatin 
and junket desserts, fillers for commercial 
pies of the custard variety, some salad dress 
mgs, and some diabetic foods TTie newer 
cheese spreads, such as pimento spread and 
relish spread, may contain as much as 10 per 
cent of gum stabilizer (tragacanth, karaya, 
or locust bean) K.araya gum, also known as 
Indian or Sterculia gum, is contained in emul 
sified mineral oils and many proprietary 
laxatives, including Bassaran, Imbicoll, 
Karaba, and Mucoral Since it is found in 
many denture adhesive powders and some 
tooth pastes, it maj be ingested from these 
sources The vegetable gums ha\e been ob 
served to elicit urticaria (Bowen****), gastro 
intestinal disorders (Figley®“), migraine (A1 
varez****), and other 8)mptoms As noted 
elsewhere they may also act as inhalants and 
contactants Chicle, the base of chewing gum, 
was reported to cause allergic rhinopathy 
(XIe:nman**“) and Jarjngeal edema followed 
by shock like manifestations (Frank****) The 
possibility of sensitization to psylhim, quince 
seed, and other commercial gums should not 
be overlooked 

f) DEVEKAGES 

Alcoholic beierages can cause clinical mam 
lestations oi allerg ) , both specifically and non 
specifically Their specific action is due to 
traces of foreign substances that they contam 
e g substances employed in the preparation 
(or clearing) of the beverage, such as barley, 
malt and yeast m beer (see p 312), rye, 
corn or wheat in whiskey, fish glue egg white 
isinglass, or yeast in cheap white wine and 
cheap champagne In addition, alcoholic bev 
erages are capable of aggravating allergization 
nonspecifically by increasing the permeability 
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of the gastro intestinal tract thus facilitating 
the absorption of insufficiently digested food 
proteins into the blood stream It is well 
known that in many cases of hypersensitive- 
ness to oysters for example, the intolerance 
becomes manifest only when considerable 
quantities of alcohol are consumed at the same 
time 

for the nonalcoholic beierages milk and 
cocoa have been discussed above Hyper 
sensitiveness to coffee is not frequently en 
countered, and in such cases, according to 
Gutmann one must differentiate between 
allergy to coffee, to caffeine, and to surrogates 
added to the coffee True coffee allergy is due 
to the products resulting from the roasting 
process therefore, the coffee is tolerated when 
the greater part of these substances is remov ed, 
as m the specially prepared brands of coffee 
Reactions are not prevented from appearing, 
however, by drinking so called caffeine free 
coffee The latter is of course recommended 
In case of hypersensitiveness to caffeine An 
Interesting observation was reported by Funck 
a patient suddenly reacted with angioneurotic 
edema and intestinal spasm to a brand of 
coffee he had been drinking regularly for years 
in another locality Painstaking investiga 
tion revealed the fact that the water in the 
town where he had formerly lived had a high 
Calcium content causing precipitation of the 
major part of the substances formed during 
the roasting process, thus rendering them 
ineffective while the soft water in the locality 
of his new home merely dissolved these sub 
stances A case reported by De Besche illus 
trates the necessitj of ascertaining and con 
Arming the speahaty in m ery case b; means 
of appropriate experimental controls An 
asthmatic child always suffered attacks follow 
mg mgestion of fish and also after drinking 
Coffee The response to the latter was found 
to be attnbulable to the fishskin commonly 
used in Norway to clear coffee 

Hjiiersensitiveness to coffee may express 
Itself in a great variety of clinical manifesta 
tions Thus, Gutmann observed itching, neu 
rodermatitis, urticaria angioneurotic edema, 
mtestmal spasms, diarrhea, gallbladder colic, 
rhinopath>, and asthma Adelsberger and 
Munter*®** were able to confirm these find 
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ings. Rappaport’*®' obsen'ed se\ere non- 
thrombocytopenic hemorrhages from the nose, 
rectum, and vagina that were due to coffee 
allerg>'. 

Tea is verj’ rarel> the cause of an allergic 
condition. Bulkle}' reported the disappear- 
ance of a severe resistant dermatitis in a 
nursing infant after the mother stopped 
drinking tea. There are isolated reports of 
hj-persensitiveness to camomile tea, sage tea, 
and others 

g) \’ECETABLE fats 

Vegetable fats may be allergenicalh- active 
on account of the minute quantities of protein 
they contain, but may also act in themseKes. 
possibly through their fatty acids We ha\e 
already discussed elsew here the problem as to 
^\hether lipoids (as nell as carbohydrates) are 
to be regarded as true allergens or as haptens 
(see p. 118). In practice, the question can be 
answered by administering specific propep- 
tans; if they are beneficial, the hj^persensitive- 
ness is shown to be linked with the protein 
factor; if not, one may assume the presence 
of a true hj-persensith eness to fat. 

Patients sensitive to \egetable oils should be 
warned about their widespread use, often in 
mused form, in a large number of commercialh 
prepared foods, such as sardines, tuna fish, 
potato chips, doughnuts, popcorn, salted nuts, 
and cocktail crackers The possibility of the 
unannounced substitution of oleomargarine for 
butter or the adulteration of butter b\ res- 
taurants, bakeries, and other food handlers, 
should be kept m mind. 

From (he allergic standpoint, cottonseed otl 
is by far the most important \egetable fat. 
It is sold under many trade names, such as 
Wesson oil, or as salad oil, table oil, or sweet 
nut oil, as well as under its own generic name. 
It is widely employed in the manufacture of 
oleomargarine, Crisco, cottolene. Jewel, Vege- 
tole, and many other shortenings, mayon- 
naises, and salad dressings. It is frequently 
used as an adulterant in or substitute for 
oli\e oil. Chocolate candies often contain 
cottonseed oil, and it is used at fruit stands to 
polish fruit. 

Olive oil is frequently adulterated with 
cottonseed, com, or other oils. Pure olive 
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oil, howe\er, has been proved to be the cause 
of at least a few isolated cases of true hj-per- 
sensitheness (Vaughan-^). Corn oil is used 
in salad oils and for shortening in bread and 
cakes. Soy bean oil, which is being increas- 
ingly emplo} ed, should be kept in mind as a 
potential food allergen Like cottonseed oil, 
which it equals in total quantity of production, 
soy bean oil is contained m oleomargarine and 
other butter substitutes, many shortenings, 
salad dressings, mayonnaises, and baked prod- 
ucts Finallj , mil fats, such as peanut oil 
and almond oil, must be mentioned. Instruc- 
tions for the a\oidance of peanut are given 
above. Hj-persensitiveness to cocoa butter 
IS discussed on p. 311. 

3 Carbohydrates 

H\persensiti\’eness to carbohydrates and 
mtolerance of carbohydrates are, of course, two 
fundamentally different conditions The 
former is a rare allergic phenomenon probably 
based on a hapten mechanism, while the latter 
IS a metabolic disorder generally considered a 
forerunner of diabetes. In either case, ad- 
ministration of sugar IS followed by the appear- 
ance of general or cutaneous manifestations 
that disappear after elimination of carbohy- 
drates from the diet In order to differen- 
tiate the mechanism, sugar is again given at 
a time when the patient is free of Bjinpioms, 
but this IS preceded b\ an adequate injection 
of insulin If the manifestations now fail to 
appear, the case is to be regarded as one of 
carbohvdrate intolerance (latent diabetes), if 
the\ reappear, as h\ persensitiveness to carbo- 
hydrates. 

\\ e are here concerned only w ith the latter 
condition Both Leiner and Pulay ha\e re- 
ported cases of infantile dermatitis m which 
administration of sugar brought on exacerba- 
tion with marked weeping, elimination of 
sugar resulted in healing. According to 
Weigert, hypersensitix eness to carbohydrates 
.s occasionally the underlying cause of stroph- 
ulus infantum — a claim the senior w riter 
has twice been able to confirm. Additional 
reports of allerg}' to cane sugar hai e been made 
by Mathieu, Rowe, Vollbracht, and Schick. 

Aside from the 2 cases of strophulus infan- 
tum just mentioned, the senior author made 
the following obsen-ation: 
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A man aged 50 presented extensive eczematous 
changes that were refractorj to all therapeutic meas- 
ures The glucose tolerance test was perfc€rtl> nor 
mal nevetlheltss, in view ot the possilnbt> of reten 
tion of carbohydrates in the skin alone (Lrbach and 
Lentz”®*), a strict diabetic diet was prescnbed with 
the result that the condition 'oon cleared up 
Strangely enough the condition was exacerbated when 
insulin was administered together with small quanti 
ties of carbohydrate Close observation for several 
days revealed that the itching and skin manifestations 
always recurred when carbohydrates were included 
in the diet Since insulin did not bring about tolerance 
of carbohydrates, the presence of genuine hypersen 
sitiveness to sugar was assumed For weeks the 
patient was kept on a diet that was almost completely 
free of carbohydrates These were then cautiously 
added to the diet in slowly increasing quantities 
The patient was soon definitely cured 

In another case, the patient, a woman of 53, 
had been suffering for several jears from re- 
current attacks of an intensely pruritic papu 
lar eruption Trial diets (see p 186) dis 
closed that ingestion of generous portions of 
carbohj drate foods caused a marked exacerba 
tion of the pruritus and reappearance of the 
skin lesions, elimination of carbohydrates from 
the diet was promptly followed by definite 
improvement 

Hypersensitiveness to honey should also be 
mentioned here, a few authenticated cases 
have been reported Sometimes the hyper- 
sensitiveness relates only to certain types of 
honey, and evidentlj depiends on the source 
from which the bees have taken the hone> 
Thus, cases have been reported of urticaria in 
individuals allergic to buckwheat or to linden, 
following ingestion of honey from bees that 
fed on these plants or flowers It must be 
remembered, furthermore, that honey fre 
quentl'y contains consiaerabfe amotmfs of 
pollen, this is capable of eliciting typical symp 
toms in ha> fever patients 

4 Salts and Acids 

Allergic responses to ingested table salt were 
first reported by Strouse But it was Gerson 
who emphasized the importance of table salt 
as an allergenic factor, particularly m cases of 
allergic migraine Vallery Radot and Rou 
ques”®^' demonstrated the connection between 
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a severe outbreak of urticaria and hypersensi 
tiveness to table salt (based on evidence of 
positive cutaneous tests with salt, and almost 
complete disappearance of the urticana fol 
lowing elimination of table salt from the diet) 
Gutmann'”® demonstrated that table salt is a 
relatively frequent cause of a variety of allergic 
manifestations (asthma, migraine, urticaria, 
angioneurotic edema, and neurodermatitis) 
Urbach and Uillheim”” were the first to 
undertake a series of investigations along 
strictly chemical lines, intended to ascertain 
which of the components of the salt was re 
sponsible for the hypersensitiveness Experi 
ments revealed the fact that, in our cases at 
least, the hypersensitiveness was not in rela 
tion to salt — sodium chloride — ^but only to the 
anion, chloride, the cation, sodium, was toler 
ated perfectly These investigations are of 
importance because they serve to explain why 
such hypersensitive persons can tolerate salt 
mixtures that do not contain chlorides — as, for 
example, curtasal Furthermore, the same 
authors succeeded in demonstrating that 
amons and cations possess mutually antago 
nistic properties, thus making it possible to 
neutralize the action of the allergenic anion 
by increasing the cation content of a salt A 
preparation known as titro salt is an example 
of this kind of salt muiture 
The practical significance of hypersensitive 
ness to salt may be illustrated by an example 
Figure 131 shows a prurigo like exanthem of 
about ten years’ duration m a woman of 50 
The cause of this condition was found to be 
a hypersensitiveness to protein and to spices, 
which was readily dealt with by means of 
jirqpeptan treatment and by elimination of 
pepper and paprika from the diet Never 
theless, new eruptions and intense pruritus 
occasionally reappeared It was observed 
that these symptoms regularly occurred after 
mgestion of highly salted dishes When the 
patient was put on a salt poor diet, these 
manifestations promptly receded (Fig 132), 
they could be made to reappear immediately, 
however, by administration of 5 Gm of salt 
in the form of a powder, or by injection of 600 
cc of physiologic salt solution Permanent 
cure (observation period, three years) wa« 
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achie\ed by replacing table salt with a chlo- Such patients can be cured by using distilled 
ride-free salt mL'tture. water, or b\ \olatjlizing the chlorine by boil- 

SimilarK, Urbach and Willheim"” demon- ing the water 
strated the presence of hjpersensitneness to Sour dishes have long been held responsible 
certain organic acids and their salts Here, for the appearance of skm manifestations 
too, the allergenic action was restricted to the Kollert is of the opinion that h\-persensitive- 
anions. Naturally, experimental testing must nes to sour apples, which he obseiwed quite 
be undertaken in e\er>- single case, for we ha\e frequently, is attributable to the acid. Tubs 
also had occasion to obsem: patients who were reports the case of a woman whose papulo- 



Fig 131 Appearance of skm before treatnieiit Fic 132 Healing after four weeks of propeptan 
therapi, (i<« of sail substitute, and eLimoalion of 


allergic to a number of cations. Elimination 
of the demonstrably harmful substances brings 
prompt relief. 

Hj-persensitiveness to the chlormating 
chemicals in drinking water has been reported 
a few times Watson and Kibler““ desenbed 
a case of asthma and functional cohtis from 
this source, Dutton"*’ one of dermatitis, and 
Gutmann'*" two cases of chronic urticana- 

““Waison.S H . and Kiblj:*. C S J Mlergy 5. 197, 
““DcTtoN, L O ibid 6 171, 1935 
““ Gimivw. II J ibid 15: 393. 1941 


urticarial exanlhem of man\ years’ standing 
waspitned to be provoked b\ ingestion of sour 
loods, particularly lemonade The senior 
author succeeded in demonstrating that an 
isolated hypersensitn eness to acetic acid 
(\*megar) was the cause of an urticaria that had 
recurred lor four years, and also of a lichen 
urticatus (Fig 133) of one \ ear’s standing in 
a girl of 13. The sj-mptoms m the latter case 
could also be elicited by oral admmistration of 
sx-nthetic acetic acid (103 cc of a 3 per cent 
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solution) as well as of 0 o Gra of acet>lsali 
cj he acid whereas acetic acid neutralized with 
sodium bicarbonate was tolerated perfectly 
If the possibihtj of hjpersensiti\eness to 
acid IS kept in mind such cases (caused bj 
\inegar wine oranges lemons pickles etc) 
will be found much more often than the htera 
ture would lead one to suppose 

B DRUGS 

Drugs ma> produce their effects through in 
gestion injection inhalation contactwithorin 
unction into the skin and\er> rarely through 
absorption by the mucous membranes of the 
mouth, rectum urethra and \ agina In this 


31) In allergic hypersensitiveness on the 
other hand the tjpe of reactive manifestation 
is entirely independent of the chemical and 
phannacodjnamic properties of the drug and 
depends onij on ihich tissue has been aller 
gized \\ e shall here consider the latter 
phenomenon le drug allergy exclusnelj 
Elsewhere we ha\e discussed in some detail 
the facts indicating that so called drug idio 
syncrasy is actually the same as drug 
allergy The experimental studies of Ober 
mayer and Pick * and particularly of Land 
Steiner'* ha\e given strong support to Wolff 
Eisner s old theory that a non antigenic drug 
on entering the body may form a compound 



Fio 133 Lickev Urticatcs Dce to HvpctscNsmvEVESs to Acetic Acid (\ isecak) 


chapter confined to consideration of inges 
tants the discussion will be restricted to those 
drugs that act by way of the gastro intestinal 
route The others will be considered in the 
appropriate places 

A distinction is made in prinaple between 
two t ypes o f hypersensitiveness to drug s 
T he first, trequentiy called ‘‘drug intoleranc e 
consists in an~exaggeration of the physiologic 
action of the drug For example certain m 
dividuals react to 0 01 Gm ('/« gram) of 
morphine w ith all the signs of sev ere morphme 
poisoning others react to a single dose of 0 2d 
Gm (4 grains) of quinine with buzzing m the 
ears nausea and other symptoms These 
are manifestations of toxin hypersensilne less 
attributable to the character of the poison 
and classified here as nonallergic pathergy (p 


antigen with tissue protem or serum protein 
Obermayer and Pick iodized proteins thus 
fonning antigens which on mjection into am 
mals called forth antibodies specific to itself 
but not to the origmal protein Landsteiner ® 
demonstrated that conjugated antigens com 
posed of a drug and a protein can anaphy lac 
tize the organism These studies established 
the fact that drug allergy can be produced by 
artificially conjugated proteins Mulinos and 
Schlesinger ** confirmed these findings by ex 
penments on the isolated uteri of sensitized 
gumea pigs employing the Dale technic But 
the question as to the mechanism by which 

uObEIHAVE* F ind Pck E P U tn klm Webns b 16 
659 1903 17 26 19M 19 321 1906 
UMMUL os M C >nd Scans ge» E Proc Soc Eipe 
B ol a VW S9 30 1936 
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drugs are conjugated in the organism remains 
unanswered. It cannot be accomplished by 
simply musing phenolphthafein, for example, 
nith human serum tn tilro, but only by enteral 
or parenteral introduction of this drug into 
the organism (Rosenthah^*). It would seem 
that the allergen consists of a compound in 
which the drug or significant cleavage prod- 
ucts of the drug form antigenic combinations 
with protems of the host There are on record 
a few instances in which the existence of these 
conjugates has actually been demonstrated. 
Thus in a case of allergic edema due to acetyl- 
salicylic acid, Oriel”^ succeeded in isolating 
from the patient’s urine an aspirin-proteose 
complex nhich elicited a positive skin lest, 
while both the drug and the proteose alone 
failed to do so. Similarly, Rosenthah*® re- 
covered a phenolphthalein-serum antigenic 
comple.x from the blood of the rabbits m his 
experiments. The host organism thereafter 
becomes hj’persensitix e not only to the simpler 
drug alone, which represents a “hapten,” but 
to others as well, provided they retain the 
significant atomic grouping (Zinsser, Enders, 
and Fothergill*^). The nonprotein character 
of these agents is the basis of the earlier ob- 
jections to the idea that the same mechanism 
is operath e in drug sensitiveness as m protein 
allergies; the now well-established theorj- of 
the hapten mechanism supplies one of the most 
important hnks in the analogj’ between drug 
and other allergies. 

As regards the clinical occurrence of drug 
allerg)’, it is noteworthy that it ver>' frequently 
appears when medication is resumed aiter a 
period of interruption, although it can occur 
at any time in the course of therapy- with 
either large or small doses For these reasons 
there is no reason to consider cumulative ef- 
fects to be significant. The amounts required 
to produce allergic manifestations are gener- 
all}' much smaller than those required for 
pharmacologic or toxic action. Once sensiti- 
zation has taken place, manifestations are 
likely to recur after each exposure to the 
offending or closely related drugs exen in 
small quantity, unless successful therapy is 
instituted. 

It is extremeh" doubtful whether there is 
such a thing as a natural drug allergx-. The 
possibility of a hematogenous mtra-uterine 


sensitization, or of sensitization by waj' of 
breast milk or by other antecedent e.xposure, 
can almost never be absolutely ruled out. 

The diagnosis of drug allerg)’ can be estab- 
li^ed with certainty only by appropriate 
axoidance and re-e.xposure tests. A few other 
tests have been successfully employed. 
Duke*®® recommended that, since acetyl- 
sahcj’lic acid (aspirin) is readily soluble in 
slightly alkaline solutions and therefore in 
salix-a, a small speck of this drug be placed on 
the tip of the tongue. In allergic indmduals, 
sj-mptoms will appear within one minute; w hen 
thej' do, further absorption can be stopped by 
repeatedly rinsing the mouth with a teaspoon- 
ful of xinegar or dilute acetic acid in a glass of 
water. A similar technic has been recom- 
mended for use before giving diodrast by 
injection. Blank^*® described a sort of con- 
tact test on the buccal mucosa by bax-ing the 
patient hold a tablet of the drug against the 
mucous membrane for 10 to 20 minutes, the 
test site being read immediately and in 24 
hours. The immediate reaction is edema and 
occasionally vesiculation around the edge of 
the area, while the late reaction consists of 
x-esiculalion. The Junior author has obtained 
positive results with aspirin, sulfathiazole, 
sulfadiazine, and codeme. This method ap- 
pears to be fairl}’ reliable, particularly when 
positive, and safe Leftwich'^*^ utilized the 
serum of patients under sulfonamide therapy 
with a drug level between 2 and 25 mg per 
hundred cubic centimeters for tests on cases of 
suspected sulfonamide h>’persensitiveness. It 
may be postulated that this contains a sul- 
fonamide-plasma protein combination, the 
drug acting as a hapten Intracutaneous in- 
jection of 0 05 cc. of such serum will in positix’e 
cases produce a definite wheal-like response 
with mtense erx’lhema, and the dexelopment 
of pseudopods when the reaction is marked, 
reaching its maximum in 15 minutes and fad- 
ing in 30 minutes, while in negative tests and 
control subjects there is little or no increase in 
the size of the initial wheal. The criterion for 
positmty is a difference in size of at least 4 
mm diameter between the test and the con- 
trol wheab, rather than the absolute size. 
Rarely, the scratch-patch method (p 177) 
wUl produce positive responses when all other 
m>Trn-«nni. W B Bull Jolins Hopkins Hosp. 74 25, 1044. 
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tests are negatne, as has been obser\ed by 
the junior author with penicillin and mercu 
punn In contrast to the usual experience, 
Pelner‘“* found that his cases with scarlatini 
form rashes and swelling of the eyes and face 
due to ingested iodides taken in the form of an 
lodine-containing saline laxatne and in a 
throat lozenge containing calcium iodide, 
showed positne reactiona to simple patch 
tests perjofmed by applying a drop of tmc 
ture of iodine td the skin 
As a rule, neither intradermal nor patch 
tests with drugs are capable of eliciting posi 
ti\e reactions, probably because the antigen 
IS not the drug per se, but some derivatne 
formed in the body through oxidation, reduc 
tion, or other metabolic processes — the secon- 
dary antigen For the same reason, passive 
transfer of hjpersensUneness fails m cases of 
fixed drug eruptions, except when Naegeh’s 
transplantation method is used Dameshek 
and Colmes"” claim that strongly positive 
reactions can be elicited with a mixture of the 
drug and the patient’s own serum A positive 
cutaneous reaction to such “serumized” amm 
opyrine was also found by Austin”'*® to be 
quite specific for aminopynne hypersensitive- 
ness, and Blank”” has obtained some promis 
ing results with other drugs 
An accurate and comprehensue history is of 
great help in reaching a diagnosis The ques- 
tion as to whether drugs have been taken is 
frequently answered in the negative, for the 
Simple reason that many patients are so 
thoroughly accustomed to taking their vita 
mins, laxatives, headache tablets, or aspinn 
that they no longer regard these preparations 
as medicine It is advisable, therefore, to 
frame such questions not generally, but spe 
cifically Furthermore, it must not be over 
looked that certain drugs — or rather, 
chemicals — are often taken unintentionally 
and, indeed, without the patient’s knowledge 
Phenolphthalein may be ingested in many 
ways other than in the well known laxative 
preparations This chemical is often re- 
sponsible for the pink coloring of mouth 
washes and tooth pastes and of ice creams and 

1118 Peiner L J Lab i Cl n Med 27 1150 1M2 
1 18 Daursuee W and ConuES A J Cl n Invest gatioii la 
85 1936 
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cake icings Belote and 'Whitney”'’’ have 
catali^ued 104 preparations containing phe 
nolphthalem, including intestinal lubricants, 
stimulants, and antiseptics, and digestants 
stomachics, and cholagogues In the major 
ity of these items, no indication of the presence 
of the drug is given on the label 

Fresh fruits vegetables, and also tobacco 
(Barksdale”**) often contain appreciable 
amounts of the arsenic used to combat in 
sects Wine and cider are likely to contain 
arsenic for the same reason As pointed out 
by Aj res and Anderson,”** drinking water m 
some localities is cleansed with arsenic con- 
taining aluminum sulfate Of the foods fish, 
especially shellfish, naturally contain arsenic, 
as do milk and eggs when the feed of the am 
mals produang them contains this chemical 
Finally, Sulzberger* pointed out that in cer 
tain districts — eg, near smelting works — 
one finds a hundredfold increase m the amount 
of arsenic m the blood and urine of persons 
who live on the lee side of blast furnaces 
Bowen”’* has pointed out that ascorbic acid 
(vitamin C) tablets contain excipients which 
are capable of causing sensitization 
Tliere are now about 350,000 organic drugs 
and a few thousand inorganic chemicals used 
as medicines (Abramowitz”*'). and any drug 
probably can produce an allergic response or 
other undesirable effects in sensitized indi- 
viduals In view of the tremendous number 
of prescribed dodges and of home remedies, 
the over all incidence of drug allergy is sur 
pnsingly low, and probably less than that due 
to foods 

Drugs can evoke every type of skin mam 
festation, and the same drug may elicit the 
most varied responses in the same patient 
Aside from the skin eruptions the following 
are among the reactions most frequently en 
countered asthma, rhmopathy, nausea, ma 
laise, attacks of abdominal cramps and 
djairbea, bleeding from the urogenital tract, 
granulocytopenia, 1> mphadenopathy, sw ell- 

inaBELOtE C H ind Whitvey H A K Arch Dermal & 
Syph 36 2 9 1937 
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ing of the joints, pain in the extremities, fe\'er, like dermatoses, exfoliative dermatoses; pur- 
nitritoid crisis, and finally, anaphi'lacticdeatb. pura;acnefonn (Fig. 141), nodular, ulceratix-e, 
Among the skin manifestations, the follow- pemphigoid, and \egetati\e drug eruptions 
ing are more or less commonly obserx-ed: (Fig 142). The skin manifestations are 
acute (Fig. 134) and chronic (Fig 135) derma- usually generalized, but may be restricted to 
titides; polymorphous erx-themas (Fig. 136), certain areas — the face, for example, or the 



Flo. 134 Dgrilxtitis Dce to Oru. \DiirvistRxiioN or Dicnu-is 



Fig. 135. Chsomc Dertutitis or Hxxds AnxR Proloxged Ingestion of Sodiuu Salicxl-xte Used as 
PKESEKlAXnT I> Cl-VVEO FRCIT 

morbilliform (Fic. 137), scarlatiniform (Fic leg. Exen palmar dermatoses may be caused 
13S), and piuiiasis-rosea-like tx'pes, less fre- by commonly used drugs, such as the sulfon- 
quentiy, bullous (Fig. 139) or er\-sipeIoid amides, especiallj' suIfap^Tidine, iodine and 
exanthems; occasional enanthems (stomatitis), bromine containing compounds, antipjTine, 
fixed drug eruptions (Fig 140); urticaria; arsenic and gold compounds, and insulin (An- 
angioneurotic edema; erjthema ecudali.-mn Skin lesions due to drugs are 

muhiforme; erj-thema nodosum; hchen-ruber- >» ankiso. ii h cortnpoBdtnce. j x ji a 
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often arranged in a symmetric pattern. As a 
general rule, the}- are of sudden onset, pinkish 
to purplish in color, as\-mptomatic, and afeb- 
rile. They are Jikeh' to appear within the 
first t\^o weeks of treatment, or, as so often 
noted, when the drug is again administered 
after a rest period. 

The clinical picture of allergic drug exan- 
thems is only rarely characteristic for a cer- 
tain chemical, such as bromides (Fic. 142), 



iodides (Fig. 141), phenophthalein (Figs 140, 
145, 146), and antipyrine (Fics. 144, 147) 

Table 32 summarues the most common 
allergic sj-raptoms along with the drugs that 
are most likely to produce them. Table 33 
re\-iews the more important drugs in alpha- 
betical order, together w ith the allergic ^-mp- 
toms that each most frequently e\okes. 

The fixed drug eruptions merit special con- 
sideration here. The term “fixed” does not 
refer to the duration or persistence of the 
lesion, nor to the residual pigmentation, but 
solely to the fact that the location of the lesion 


on the body is “fixed” — i.e., that a previously 
affected area can be acti\-ated by re-e\posure 



Fic 139 H\PERSENSiTr\-£Nrss to Scir^THmoiE 
RESl'l.TI^o jN GE^rRAtJZED BriiOus Esrpnos 
Case of 25 jear-old Negro locallj treated with sulfa 
thmole ointment for diSuse p}ogeiuc infection on legs. 
Samelberap\ nasemplo>edfor three relapses in penod 
of one tear For fourth relapse he was giten sulfanil- 
amide b\ mouth and developed ervthema within six 
bour« Six months later, because of intractablene<s of 
pxogcnic «Iin disease, chemotherap} was again at 
tempted uvth 0 5 Gm of suUathmzole, and was followed 
in two hours b\ generalixed bullous eruption (Cour- 
tesv Drs D M PilUburj and C S Livingood) 



Frc 140 Ftxzn Date Exi-mov Drx to Pmenoi- 
PHTHVIXlN HvpERSESSmVENEsS 

to the drug or other excitant. The tv-pical 
lesion is a round or oval plaque, often edema- 
tous, and rather sharply defined. Its size 
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varies from that of a small co n lo that of the 
Ijalm of the hand (Fig 14o) The number of 
lesions in a given case may range frcm one 
(Fio 143) to as many as several <1 /en (Fig 
144) The color IS usually \\ ne red at first 
later becoming violaceous and finalK slate 
bluish The affected site frequently shows a 
residual pigmentation of varyin^ degree and 
duration (Fic 146) Aesicles are occas on 
ally formed with subsequent desquamation or 
crust formation Fixed eruptions are not in 
frequently located in the mucosa of the mouth 
and genitalia (Fig 147) they are likely to be 
vesicular or jiemphigoid in character 

For many years the opinion was generally 
held tliat fixed drug eruptions were almost 
always due to antipyrme acetphenetidin and 
p'neno'ip'nfna'iem Tms view was hnafly and 
effectively exploded however by Abramo 
wit 2 and Noun and by Chargin and 
I eifer ' ** when they published their admirable 
compilations of all the pertinent cases in the 
literature along with the cases they themselves 
had observed (due to sulfonamides salicylates 
barbiturates etc ) Furthermore Abramo 
Witz and Russo"’* have recently made a com 
pilation of agents other than drugs that can 
proiluce the same clinical picture even in 
eluding foods as for example lentils (Lr 
bach *^) and tomatoes (Cooke*’”) 

The fact that fixed drug eruptions are of 
allergic nature has been proved by means of 
the iiassive transfer of the hypersensitiveness 
(autotransplantation method) by Naegeli®’* 
Knowles*® and Lrbach *' 

The senior author as well as Loveman ' ’* 
has shown that although epidermal and cu 
taneous tests with the drugs constantlv fail 
to elicit reactions in normal skin sites they 
are positive when performed on previously 
affected areas This coincides with the known 
fact that transfer of the hypersensitiveness 
can be achieved only with pigmented — le 
with specifically allergized— epidermis 

Space does not permit ev en a brief resume of 
the huge number of reports of sensitivity to 

» ABKAitou Ti E W and Nois M H Ar h D mat i 
Syph iS 875 1937 

»C A»C>t L amlLEirtt W J In Dermal i J43 19« 
»Abiaii WIK E V\ andRvsso J J A h Dermal ISyph 
41 WJ 1910 
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various drugs, so that only those of unusual Codeine, morphine, strychnine, emetine, 
nature or importance may be considered Of ephedrine, quinine — practically e\ ery knowm 

Tablf 32 — Cliuical Symptoms Due to Drugs 


Type of Symptoms 

1 Drug* 

Er\ thematous eruptions morbilliform 
and scarlatimform erjthcmas, ezfo- 
liatue dermatitis 

acetA Isalio lie acid, aminop) rioe, antipv rinc. arsenicals, balsams, barbit- 
urates. belUtdonna, bismuth, chloral, cinchophen, codeine, digitabs, 
emetine, ephednne. iodides, mercur> , methenamine, morphme, 
opium, phcnobarbital, phcnolphthalein, C[umine, salicylates, sulfon- 
amides 

Eczematous eruptions 

arsenicais, chtorai, ephednne, rnert:ur> , procaine, quinine 

Urticaria, angioneurotic edema 1 

acetpbcnetidjD, acetijsalicyhc acid, aminopyrine. anlipy rjne, arsenicals, 
atropine, belladonna, bromides, cinchophen, digitalis, dimtrophenol, 

^ epbednae. cmel/tze, radides, morphine, opium, pbenabarbitsl, pbe~ 
nolpbthalein, quinine, salicilatcs, sulfonamides 

Er> thema-muUifornie-like eruptions 

1 acetpbenetiditi, ammop>nne, antipiTine, iodides, phenolphthalem, 
salicylates, sulfonamides 

Bullous eruptions 

; antipxnne, bromides, chloral, iodides, quinire, phenobarbital, phe- 
! nolphthalein, salicylates 

Acne/orm eruptions 1 

1 bromides, chloral, iodides 

Pemphigoid, Ncgetatise, ulcerati\e 
eruptions 

bromides, iodides, sulfonamides 

Filed eruptions 

acelphenetidin, aminopi nne, antimony , aniipy rine, arsenicals, barbit- 
urates, bismuth, cinchophen, emetine gold, mercun , phenolphtha- 
iein, quinine, salicy lates. sulfonamides 

Pruntus * 

ace() Isabel lie acid, ammopi nne antipyrine belladonna, codeine, ipe- 
cac, mercun, morphine, opium, phenobarbital sulfonamides 

Granulocj topenia | 

aminopyrine, dimtrophenol, sulfonamides 

Eeier | 

antipyretics, iodine mercury, quinine, sulfonamides 

Asthma | 

acctylsalicyiic aad, hyoscyamus, ipecac, quinine sulfonamides 

RJunopathy i 

acety Isaltcy he acid, aiitipy nne, iodides quinine 

Purpura 

arsenicals, a^no, balsams, barbiturates, colchicine, dinitrophenof, 
ephednne, ergot, gold, iodides, mercury, ninanol, opium, quinine, 

1 salicylates, sedormid, sulfonamides, thiouracil 

Photosensitization 

1 sulfonamides, barbiturates 


those ingested, the sulfonamides, barbitu- alkalmd—have been reported as capable of 
rates, alkaloids, and analgesics probably are sensituing and of producing eczematous con- 
of prime significance. tact-tj-pe dermatitis. This dermatitis may 
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Table 33 — Symptoms Drug Allergy 


Drug 

Symptcims 

Acetanilid 

erythematous erupt on 

Acetphenet d n 

er>thematous urticaral or orcumsenbed fixed tipes of eruptions erjthema 
mulbforme 

Acetylsal cj lie ac d (As 

asthma rhinopatby nrt cana ang oncurot c edema pruritus scarlatin form 
erythema purpura angiooid symptoms abdominal cramps shock collapse 
death 

\llonal 

see Barbiturates 

Ammopj rine 

scarlat n form ezanthem eothema multiforme 1 ke eruption urticara pruritus 
agranulocytosis 

Antip> nne 

morbilliform or scarlatinifonn erythema fixed erj thematous or bullous localized 
p gmented enipitons somettmes involving mucous membranes purpura urti 
cana 

Arsenic 

erythematous morbilliform scarlat niform eczematous papular bullous orpustu 
lar erupt ons generalized eafol alive dermatitis angioneurotic edema asthma 

Atropine 

see Belladonna 

Barbiturates 

morbilliform eruptions urticaria local zed fixed pigmented eruptions photosensi 
Cization 

Belladonna 

erythematous patches uith pruritus scarlatiniform erupt ons asthma 

Bumuih 

erythematous eruptions bullous or hemorrhagic lesions 

Brom des 

acneform furunculoid pustular nodose tuberous bullous ulcerative or vegeta 
live eruptions 

Chloral 

maculovesicular or scarlat nifbrm erythemas eczematous eruptions acneform 
lesions 

Cinchophen 

urticarial or erythematous eruptions angioneurotic edema 

Codeine 

see Opium 

D g tal s 

erythematous scarlatin form or papular eruptions urticaria ang oneurotic edema 

D n trophenol 

urticaria granulocytopenia 

Ephedrme 

erythemataus or eczematous erupt ons urticaria purpura 

Emet ne 

morbilliform or urticarial erupt ons 

Ergot 

purpura 

Iodides 

acneform pustular papular nodular bullous urticarial purpuric or vegetative 
eruptions angioneuTotic edema tbmopathj 

Ipecac 

pruritus erythema asthma 




IKGESTA^TS 


325 


Table 33 — Conduded 


Drug 

Symptoms 

Mercun 

pruntus, eT> ihemaious, eczematous, ccarlatiniform eruptions, generalized ex- 
foliative dermatitis, purpura 

Methenamine 

localized ervthematous lesions, generalized morbilliform eruptions 

Morphine 

see Opium 

Opium 

er\ themalous, morbilhform, scarlattniform, or urticarial eruptions that itch in- 
tensels and are usualK followed bv desquarnaUon 

Phenacetin 

1 see Acetphenetidin 

Phenobarbitai | 

' generalized pruntus. ervthematous or bulbus eruptions, including mouth and 
genitaU, urticana, localized fixed pigmented eruptions 

PhenoJpiithalein 

erj thematous or bullous eruptions, erosiie lesions in mouth and on genitals; fixed 
en ihematous or bullous pigmented lesions 

Qmnijie 

ervthematous. eczematous scarlatimform eruptions, followed bj desquamation, 
fixed pigmented ervthema, urticaria, angioneurotic edema, thrombocj topenic 
purpura, ihmopathv , asthma, gastro intestinal s> inptoms, fever 

Salic) lates 

erythematous or scarbtimform eruptions followed by desquamation, purpura 

Sulfonamides 

erythematous papubr. bullous, morbilhform, scarlatiniform erythemas, exfoha 
tive dermatitis, photoseusitmt) . pruritus, urticaria, angioneurotic edema, 
purpura, fixed drug eruptions, lympbadenopathy , hepatitis, granulocytopema, 
leucemoid reactions, bemoKtic anemia, periarteritis nodosa, diarrhea; fever, 
asthma, nephritis 

Tldouradl 

1 

leucopenia, granulocvtopenia, fever, erythematous maculo papular dermatitis, 
purpura, genefaliredJvmphadenopathy, swelling of submauJJao sahvary glands, 
jaundice, arthralgu 


be elicited by both external exposure and 
hematogenous distribution to the skin after 
absorption. Many of these alkaloids also 
cause urticarial reactions and other mani- 
festations, such as asthma or rhinopathy. 
The cutaneous eruptions due to codeine have 
been described by Seidmann.”*' Ephedrine 
niay be absorbed ^\hen used in the form of 
nose drops, as in 10 cases of dermatitis ob- 
ser\-ed by Abramo^^itz,"“ and in 1 caserrith 
a bullous eruption on the hands and feet from 
the same source reported by Lewis”**; in this 
patient a strongl}- positive vesicular patch 
test and an urticarial intracutaneous test 
Were obtained with a 1:1000 dilution of 

Seiejm-n-v, - Ajch. Drnnat i S>-p!i. 6J}, J«3. 

Abeasioxth. E n. But. J.Derniat 43-ZJ5, WJ3 
““Lewis, O M.: Arch. Dermit. 1 Sj-pb 11:3:9,1 m* 


ephedrine hydrochloride Engelsher"** re- 
ported an e.xtensive and prolonged dermatitis 
with ridging of the nails in a 14-year-old 
asthmatic, appearing eight hours after a single 
dose of 16 mg (f grain) of ephedrine sulfate. 
Desquamation of the affected areas persisted 
for many weeks. Although quinine sensitiv- 
itj* is rare, Urbach^ reported an eruption due 
to this drug (Fig. 138), and Braun, Czertok, 
and Rombleuth”” a patient with hjper- 
pyrexia, diarrhea, abdominal pain, rigor, and 
vomiting, in whom patch tests were positive. 
In 2 cases observed by Rose**” with eruptions 
on the trunk and proximal portions of the 

ua ENCEt^sEx. D. L New Lock Sute J Med. «• 307, IMS. 
tiMBmAiTV, K , Ceextoe, J . iDdKoivxtE'TTa, W Tr Roy. Soe. 

Trop Med i H>g. 37- 2Jl, 1943 
>»<Kos.W JI-J A M A US 9S5. 1943. 
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extremities swellinf, of the perns ai d scrotum 
and painful micturition the only contact with 
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Fio 144 Disseuivaied Antipyrine Exakthem 


the drug previous to its ingestion as a malaria 
repressive measure was with the quinine con 
taming contraceptives employed b> the pa 


tients wives Brth fxed and general 7 ed 
eruption in the same patient unusual when 
occurring at the same time — from quinidine 
was described bj ( ol Ischiag' ’ 

\ht barbuuraies M iss and L mg' '^frund 
that about ■> p^r cent of patients react un 
favorably to phenol arl itai of which those 
with whealing and pruritus are due tc sensi 
tization while those with morbill form or 
scarlatmiform maculopapular eruptions (Fig 
11/) often with fever conjunctivitis stoma 
titis and pharjngitis are thought to be toxic 
The two types do not usually occur in the 
same patient Other barbiturates have sim 
lar effects (Fig 116) Potter and Whitacre”*'' 
reported an unusual case of chills fever dif 
fuse eruption with desquamation and pro 
gressive anemia due to sensitivity to pheno 
barbital and amyta) Diphenylhydantom 
sodium (phenytom sodium dilantin sodium) 
is known to produce a wide variety of derma 
loses in a fairly large percentage of cases and 
has been respons ble for at least one case of a 
fixed type of drug eruption (Barton and 

0 Leaiy'"') Other cutaneous reactions 
caused by this drug include morb lliform and 
scarlatmiform erythema exfoliative derma 
tills urticaria bullous ecchymotic purpuric 
and petechial eruptions and even a fatal 
hemorrhagic erythema mulliforme 

Icefy/ra/icy/jc aetd (aspirin) and related an 
tipyretics and analgesics may be responsible 
for a wide variety of allergic manifestations 
among which may be mentioned fever 
asthma (vran Leeuwen' * ) laryngeal edema 
(Muench Bornes“«) bullous dermatitis 
(Fig II) and fixed drug eruptions (lies 
143 144 147) Hurst'“^ described gastric 
hemorrhage following the ingestion of aspirin 
tablets and presumably on an irritative and 
not an allei^ic basis but Honigsberger" ®re 
ported that the hemorrhagic effects were not 
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limited to the stomach and described 3 cases erall> conceded (hat such untOA\ard effects are 
of epistaxis following the absorption of this probabh on an allergic basis, analogous to the 
drug, although definite proof of a{Jeig>' is undesirable manifestations produced by the 
lacking. Fatal cases of thrombocjtopemc sulfonamides (Gargill and Lesses"*^), since 
purpura due to sodium salic> late were reported the clinical phenomena show much parallel- 
by Ashworth and McKemie*’'' and Rappa- ism, although the drugs are structurally un- 
port et al.-”* related The commonest effect is fever or 



Pkexoxxhihaixln H\PERSE\siTm:Ni;ss 

Fic 145 .Appearance of fixed drug ernptioos Fic U6 Persistence of slate gra\ pigmentation 
twent> four hours after ingestion of drug three months later 


The new drug thi&iiracil has been found to leucopenia, and the most serious granulocy- 

cau«e “toxic” reactions in 10 to 20 per cent of topenia, which may terminate fatally 

cases of hj-perthyroidism treatetl, although (Ferrer, Spam, and Cathcart,*"' Gargill and 

CooLson*'*®^ estimated the total incidence as Lesses.“®* Lahey et al d'*" and others) In 

23 per cent, and Gabrilox e and Kert"” noted the experience of Mc.-\rthur, Raw son, and 

complications in 3 of 9 patients, this pri^r- Means”'*®* fever was the most conspicuous fea- 

tion being approximately maintained in a i.mg«ciu..^ l »nd Lrs-ts 't r j \ m t ii: g-xi. wj 

larger series (Gabriloxe et al It is gen- i.'sfuv d M.sndCKTHo.T.R t .bid ir: 

««, 1945 
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ture of the reaction m approximately o per 
cent Other prominent manifestations in 
elude urticarial erj thematous maculopapular 
morbilliform and dermatitic eruptions gen 
eralized lymphadenopathy swelling of the 
sahvarj glands jaundice purpura anemia 
diarrhea arthralgia arthritis and edema par 
ticularlj of the extremities Cooperative 
studies”*”'’ ’ invoking several thousand 
patients indicate the incidence of these com 
plications to be approximatelj as follows 
death 0 4 to 0 o per cent fever 3 to o per cent 
leucopenia 3 to 4 4 per cent agranulocytosis 
I S to 2 0 per cent shin reactions 3 3 per cent 



Fig 147 Fixed Dkvo Eruptiov Dur to \ntipyrine 
KYPERSEN SmV EXESS 

Location and appearance of lesion t h ch « as con 
fined to glans pen s could readil) cause erroneous dim 
cal diagnosis of sjphilis 

glandular enlargement about 5 per cent and 
other manifestations about 2 per cent Pa 
tients with edema of the legs rash nausea 
V omiting diarrhea and enlarged salivary 
glands cm sometimes continue the medica 
tion with reduced dosage 0\illianis and 
Clute””) Untow ard reactions usually appear 
within the first four to eight weeks of treat 
ment or after repeated courses In 2 cases 
McGav ack et al were able to reproduce the 
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syndrome of chills high fever urticar a and 
gnppe hke symptoms within six hours b> a 
smgle dose of the drug Their attempts at 
hyposensitization were unsuccessful 

Finch' ** holds that the unpleasant si ie ef 
fects following administration of dietbylshl 
besirol particularly nausea and vomiting but 
also including abdominal pains and migraine 
are an allergic response occurring only in 
women who had previously had nausea and 
vomiting of pregnancj and who had presum 
ably been sensitized to the secretions of their 
own gravid corpus luteum at that time \11 
such cases had negative skin tests to diethjl 
stilbestrol but positive to luteal hormone 
The allergen must be some substance pro 
duced secondary to stimulation from diethy 1 
sCdbestiol or a meCabofic by product or end 
product of Its metabolism probably the 
former Hyposensitization with small and 
gradually increasing doses was invariably 
successful Severe angioneurotic edema of 
Various portions of the body was observ ed by 
Saphir and Weinglass strongly positive 
mtrarutaneous reactions were obtained and 
the symptoms disappeared when the drug 
was discontinued 

The widespread and ever increasing use of 
the suljonamtdes and the host of patients who 
have been sensitized to them justifies con 
sideration of this topic at length Long* 
estimated that possibly 10 to la million people 
received one of the sulfonamide derivatives in 
one year m this country and review of large 
Senes of cases indicated a total of 11 9 per 
cent Complications with sulfanilamide la 9 
per cent with sulfapyndme 18 9 per cent with 
sulfathiazole and 6 S per cent with sulfadia 
zme There has been insufficient experience 
with sulfamerazine to arrive at an adequate 
evaluation of its sensitizing properties but it 
probably compares with sulfadiazine in this 
respect Sulfaguanidine and succinylsulfa 
thiazole (sulfasuxidine) give rise to untoward 
effects far less commonly than the others 
probably due to their poor absorption from the 
intestinal tract However the junior author 
has seen an acute sev ere generalized v esicular 
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dennatitis persisting for 10 days, following a 
single test dose of 0.25 Gm. of sulfaguanidine 
in a patient vrho had been sensitiied months 
pre^■iously during treatment for bacillary 
dysentery. 

Brown”” has reviewed the subject of 
allergy to the sulfonamides. 

Sensiti\-ity to the sulfonamides most fre- 
quently appears between the eighth and 
fourteenth days of treatment and appears to 
depend more on the factor of time than on the 
total dose employed (Erskine”^). Kent and 
Diefendorf,”^ however, found that neither 
factor was significant. Delayed reactions may 
appear up to 4S hours after chemotherapy has 
been stopped, so that administration for more 
than 6 days makes sensiti\aty a possibility 
It is particularly likely to occur during a sec- 
ond or third course of therapy at N-arious in- 
ter^Tils of time, occasionally quite long. 
Under such circumstances, reaction to the first 
and small doses is not unusual. Despite an 
overwhelming number of reports confirming 
this influence of repeated courses, Green, 
Steckel, and Micheneri”’ found that the 
nature, incidence, and severity of untoward 
reactions to the readministration of suLfathia- 
zole in both patients and control subjects were 
not significantly different from those of ibe 
first course. This was true up to fii'e courses 
of treatment. Moreo^er, they observed re- 
actions as early as the second day following the 
initial dose, before there had been time for 
sensitmty tode\’elop. Unlike mostobse^^ers. 
they felt that the lei el of dosage was a factor 
in delermimng the tolerance. Hence, with- 
out minimizing the possible toxicity of these 
drugs, the nature of which is not clear, they 
believe that it is not a hypersensitiveness, and 
that the danger of repeated doses has been 
o\ eremphasized. 

.Umobt all authorities, howe\ er, are in 
agreement both on the possibility of sensitiza- 
tion to sulfonamides, capable of \erification 
by various clinical and test methods, and on its 
potential dangers. Hence, it must be strongly 
emphasized that these drugs are not to be used 

B»ow\. E. A Aaa AUerfy t: l«, t9}} 
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haphazardly and without clear clinical indi- 
cations Their careless employinent in minor 
or self-limited diseases is to be soundly con- 
demned — lest the cure be worse than the dis- 
ease There is reason to thmk that an m- 
creasmgly large portion of our population is 
being sensitized, and that such allergization 
Bill persist for long periods of tune, rendering 
necessary and even hfe-saving chemotherapy 
impossible when it is really needed. The 
sulfonamides should be reserv ed for infections 
in which they have been proved efficacious 
and which are severe, polentiaDy dangerous, or 
exlendmg Patients should always be care- 
fully questioned about p^e^^ous sulfonamide 
therapy, both systemic and local, and es- 
pecially about possible untoward manifesta- 
tions, If the disease is such as to allow delay* 
in treatment and any uncertainty exists, a 
single test dose of 0.5 Gm. may be tned and the 
patient obserx ed for sex eral hours for allergic 
effects 

It IS also important to know that patients 
are often sensitized by local application of 
sulfonamides to diseased skin m the form of 
ointments or powders, thereby leading to 
untoward reactions on subsequent internal 
administration Lmngood and PiUsbuiy”” 
descnbed 12 such cases, all characterized by 
malaise, fex'er, exacerbations of local syTnp- 
totns, and a generalized hematogenous “id”- 
like eruption which was "explosixe'' in its 
onset (Fig 1391 They properly warn that 
the indications for the use of topical sulfona- 
mide therapy should be carefully weighed, 
and that it should not be continued for more 
than 5 dax'S Shaffer, Lentz, and ilcGuire^’*® 
performed Prausnitz-Kuestner and Urbach- 
Koemgstem passixe transfer teats with the 
serum and blister fluids of 4 such cases. 
Strong immediate urticanal and delayed tu- 
berculin-type reactions nere obtained with 
the former method and highly suggestive re- 
sponses with the latter, indicatmg the presence 
of both circulating and tissue antibodies. It 
it to be noted that the original local sensitizing 
exposure to the sulfathiazole may or may not 
hax-e resulted in local dermatitis at the time. 


n»U»TW»oo. C 5.,»ndPttiSBC»Y.D Jf J .X M A. Ill- 406, 
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The eruption precipitated b> ingestion of the 
drug tends to begin and be tnost severe at 
sites where the sulfathiazolc was apphed 
locallj , although it maj later disseminate 
widelj, and it maj mimic the eruption under 
treatment Pjogenic sensiliMt}, especially 
to the Staphylococcus, appears to be a pre 
disposing factor to the sensitization particu 
iarly chronic impetiginous dermatitis, rather 
than impetigo, ecthyma, or acute pyogenic 
complications of fungous infections or of acute 
contact dermatitis The cases described by 
Ellis"®’ differed m giving positive direct patch 
tests to sulfathiazole There iS evidence that 
\ chicles containing lanolin or cholesterol 
compounds increase the possibility of sensiti 
zation to the drug Numerous others authors, 
including Cohen, Thomas, and Kalisch”®’ and 
Burgess hav e reiterated the necessity of 
considering this source of allergiaation and of 
caution in administering sulfonamides by 
mouth if local therapy has been used pre 
viously tisher"*^ found that m 100 patients 
m whom local or general dermatitis followed 
the local application of sulfanilamide, the 
skm rash could be agaui evoked by a single 
oral dose of 0 5 Gm of the drug The m 
corporation of sulfonamides m commercial 
readv prepared bandages for minor wounds is 
unsound for the reasons given above There 
IS every reason to believe that sulfonamide 
containing gargles, chewing gums, nose drops, 
nose and throat sprays, mtranasal and intra 
tracheal instillations may act in the same way 
The routine use of suspensions of sulfonamides 
for the prevention of impetigo ui nurseries is 
also potentially dangerous 

Evidence that even small doses of these 
drugs may produce reactions i5 found m the 
experience of Lee"®’ that a single dose of 2 0 
Gm of suLfadiazme elicited untoward effects 
in 128 cases among 25,000 subjects A1 
though most of these were mild, in 3 patients 
hyT^rpyr^xi^ mental disturbances en 

sued, while in 6 the symptoms persisted for 
3 days and even as long as two weeks 
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Black Schaffer,"®* in necropsies of o cases of 
fatal reactions following therapeutic use of 
sulfonamide compounds found the basic le 
Sion, as m experimental protein anaphylaxis, 
to be a necrotizmg fibrinoid arteritis of the 
smaller vessels The cellular exudate was 
monocy tic m composition The reticulo en 
dothelial system was hyperplastic and the 
sinusoids were crowded with macrophages 
showing phagocytosis of ervthrocvtes and 
leucoQtes This phenomenon was thought 
to be the morphologic expression of the ad 
dition of some substance to the blood cells 
(possibly a conjugated sulfonamide group) 
rendering them foreign Black Schaffer sug 
gested the possibility that these homologous 
foreign cells” may elicit the production of 
antibodies — an instance of endogenous allergy 
—and may account for the hemoly tic anemia, 
the leucopenia and the agranulocy tosis 
Ingestion of sulfonamides mav give rise to 
a great many allergic manifestations, mclud 
ing a wide variety of skm eruptions photo- 
sensitivity conjunctivitis granulocytopenia 
or agranulocy tosis hemoly tic anemia throm 
bocytopenic purpura, generalized ly-mphad 
enopathy , hepatosplenomegaly , fever, polyneu 
nils, asthma, hepatitis, nephniis or nephrosis, 
and periarteritis nodosa Several of these 
conditions in any one patient are the rule 
Certain renal complications of hematuria, 
ohguna, azotemia, and urinary concretions 
are thought to be not on an allergic basis but 
rather the result of purely mechanical effects 
due to the precipitation of sulfonamides and 
theu- acety lated forms in the renal tubules 
and pelves, or m the ureter and bladder 
Such disturbances as nausea, v omitmg, head 
ache, vertigo, tinnAvis mental effects (ton 
fusion delirium, excitement, depression, even 
psychoses), and peripheral neuritis are at 
tnbuted to toxic effects of the sulfonamides, 
especially sulfanilamide and sulfapyndme, on 
the central and penpheral nervous system 
Cyanosis, due to the formation of methemo- 
globiD and rarely of sulfhemoglobin, and acido- 
sis, both often caused by sulfanilamide, are 
also pharmacologic effects None of these 
non allergic conditions will be discussed here 
The skin rashes due to sulfonamides are com 
monly of the ery thematous, morbilliform. 
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scarlatinifonn, bullous, urticarial, or purpunc 
Upes. although er> thema-ncdcsuin-like le- 
sions also occur. SplenomegaK and general- 
ized hinphadenopathy or {e\'er may be asso- 
tiated ^\ith skin eruptions. Desquamation 
ma}’ follou' the scarlatiniform tj-pe. In rare 
instances, ulcerations of the buccal or gingi\al 
mucosa raaj occur. The appearance of a 
mild erythematous eruption is not ah\a\s an 
indication for immediate discontinuance of 
sulfonamide therapy. Among the less com- 
mon forms the following may be mentioned, 
generalized erfoliative dermatitis due to sulfa- 
diazine (Johnson”*') , fLced drug eruption from 
sulfadiazine and sulfamerazine (Freeman*'*'), 
and associated v.ith conjunctMtis and fever 
from sulfathiazole (Director”*'); fatal bullous 
dermatitis from sulfamerazine (Greenberg and 
Messer”'®), and from sulfadiazine (Dardm- 
ski””) ;and nearly fatal generalized pemphigus- 
like reactions with fever due to sulfadiazme 
(Raffelto and Nichols””) and to sulfa- 
merazine (Kasselberg””). Erythema muUi- 
forme-Uke eruptions and purpura have also 
been obser\*ed, Photosensitization not in- 
frequently occurs in patients receiving sulfona- 
mides for more than 6 days and will be mani- 
fested by a dermatitis of exposed parts. The 
active t\a\e-lenglh nas found by Blum”” to 
be shorter than 3200 Angstrom units. In Ihe 
military experience of Park and Platts”” in 
the iliddle East, 4.3 per cent of a group re- 
cening sulfanilamide and 1.9 per cent of those 
receixdng sulfapyridine developed light derma- 
titis of the parts of the body currently or 
prex-iously exposed to light. Peterkin”” while 
in serx’ice in North Africa and Italy’ obserx-ed 
that sulfonamide light dermatitis accounted 
for 72.2 per cent of several hundred cases of 
sulfonamide rashes. Other drugs,^ such as 
acrifiax-ine and cocaine, can reactix-ate a sul- 
fonamide light dermatitis. In most cases the 
lesions subside within a few days. Dark- 
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skinned indixiduals are less likely’ to develop 
this complication. The drug need not be 
discontmued. but all patients should be gix-en 
appropnate instructions for the axoidance of 
sunbght 

Conjunctix itis commonly occurs w hen sulfa- 
thiazole is gix-en. and is sometimes accom- 
panied fay sclentis, or by fex’er or skin eruptions 

Some degree of leucopenia often appears 
during sulfonamide therapy and should be 
checked by frequent white blood cell counts 
m order to forestall the more serious forms. 
About 250 cases of granulocytopenia or 
agranulocytosis from sulfonamide compounds 
haxe been reported in the literature (Long”^), 
and with few exceptions occur after the twelfth 
day of treatment, most frequently between the 
sex-enteenth and twenty-fifth days, but as 
late as the sexentieth day It follows the 
administration of sulfanilamide and suLfapyri- 
dine more often than the others. This con- 
stitutes one of the roost serious complications 
with a high mortality rate, and is an indica- 
tion for the immediate withdrawal of the drug 
In a few cases, leucemoid reactions, charac- 
terized by numerous immature granulocytes, 
appear, but apparently result in no harm to 
the patient 

\ slowly progressixe or, more rarely, an 
acute hemolytic anemia may occur during 
sulfonamide therapy, with all the usual exi- 
dences of increased erythrocyte destruction 
and increased fragility. IMille the mtlder 
forms may represent a direct pharmacologic 
effect of the drugs, the sudden onset of the 
acute type, often after small or initial doses 
of a second course, and its frequently accom- 
pany ing fexer suggest a hypersensitix e reac- 
tion It usually appears in the first day s of 
treatment, and more often from sulfanilamide 
and sulfapyndine than the others. Oliguria 
or anuria may result from injury to the tubu- 
lar epithelium and from precipitation of acid 
hematin crystals in the renal tubules. 

Thrombocytopenic purpura due to sulfa- 
diazine in children has been reported by 
Mex-er,”"' Koteen,*”' and sex eral others, and 
to sulfathiazole by Strong and Glassburn.”'^ 
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Such cases often exhibit hepatosplenomegaly, 
lymphadenopath> , and fe\er, and often ter 
mmate fatally However, an increase in the 
platelet count usually occurs during sulfona 
mide therapy (Kracke and Townsend'”*) 
\\ illiams"®* detected 9 instances of hepato 
splenomegaly among 1,000 cases treated with 
sulfapyndine 

Fever is a common manifestation of sulfon 
amide sensitivitj First"*' noted it in 71 
cases among 186 reactions It usually ap 
pears between the fourth and fifteenth days of 
treatment or later though often within the 
first nine dajs (Kent and Diefendorf”), is 
sudden in onset, intermittent in character and 
high m degree (sometimes up to 106 or 107 F ), 
and disappears rapidly when the drug is dis 
continued Bradjcardia is a constant fea 
ture Decided chills may be caused hy re 
newed administration of even small doses, 
and along with the fever leucocytosis, and 
accelerated blood sedimentation may simulate 
septic conditions, confusing the diagnosis 
Lyons and Balberor"*' called attention to the 
occurrence of high fever in a considerable per 
centage of patients 7 days after the readmmis 
tration of sulfathiazole Dowling and 
Lepper"** found drug fever to be about three 
times more likel> in the second course of 
treatment than m the first, and following 
sulfathiazole more often than sulfadiazine or 
sulfapyndine Fever may often be asso 
ciated with skin eruptions, polyarthritis, ar 
thralgias, peripheral neuritis, splenomegaly, 
and interstitial my ocarditis Moeschlin,”** 
reporting 6 cases of drug fever due to sulfa 
thiazole, observed that it is sometimes ac 
companied by corneal infiltration marginal 
phlyctenae, and glossitis all of short duration 
When fever is caused by one sulfonamide, it is 
occasionally possible to substitute another 
safely, if such therapy is urgent 
Approximately 100 cases of polyneuritis fol 
lowing sulfonamide therapy have been re 
ported, according to Mueller,"** who added 
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an additional 7 instances It is particularly 
likely to occur after methylated preparations 
The lower extremities were more frequently 
involved than the upper and cranial nerve 
signs were rare The condition appeared in 
several cases within a few dajs of the start of 
a second course of therapj Four patients 
also had moderate blood eosmophilia A1 
though polj neuritis may sometimes be the 
result of toxic damage of nerve tissue Mueller 
believes that more frequently it is a manifesta 
tion of an allergic reaction 

Asthma due to sulfonamides is relatively 
rare, but has been reported bj Randolph and 
Raw ling"** and Zanfagna In one case, 
use of sulfathiazole containing nose drops for 
7 days appeared to be responsible for severe 
status asthmaticus Randolph and Raw] 
ingUM 409 noted an initial diminution in the 
eosinophil count during the stage of reactive 
symptoms m 3 sensitive patients following a 
single dose of sulfonamide, with a return to 
relatively high levels 24 to 48 hours after in 
gestion Zanfagna’s case had giant urticaria, 
angioneurotic edema, and conjunctivitis, in 
addition to asthma and a positive passive 
transfer test was obtained 
Hepatitis with jaundice may follow inges 
tion of any of the sulfonamides, particularly 
sulfanilamide Other manifestations of sensi 
tivity (eruptions, fever, granulocytopenia) 
may be present at the same time Differen 
tiation from jaundice due to increased hemol 
ysis can be made by appropriate laboratory 
methods Hepatitis raaj occur at any time 
durmg treatment, but usually after at least 
two weeks Two cases of acute diffuse hepatic 
necrosis resulting from sulfadiazine therapy 
were reported by Herbut and Scaricaciot 
tob "•* 

Aside from the renal obstruction due to the 
mechanical effects of precipitated drug cr>s 
tals, already mentioned, there may rarel) en 
sue a form of nephrosis or nephritis with 
hj’posthenuna or anuria and the appearance 
of albumin, casts and erythrocytes in the 
unne Since it is often accompanied bj fev er 
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and skin eruptions, and since ureteral irriga- 
tions and necropsj- have in such cases failed 
to re\eal e\'idence of crystallization or intra- 
tubular concretions (Peters and Ko^■en,“** 
Bfack-Schaffer"*®), it is thought to represent a 
hypersensitive reaction of the renal paren- 
chyma, particularly the tubules It may be 
produced by sulfathiazole, and less frequently 
by sulfapyridine, sulfadiazine, and sulfamer- 
azine. Permanent renal damage has been 
noted. 

The relationship of the sulfonamides to 
periarteritis nodosa n ill be considered in 
chapter XXIX. 

Although oral peiiicilUn therapy has not 
as yet been evtenshely employed, the fact that 
it can cause skin manifestations is shown by- 
reports of a maculopapular rash along with 
nitrogen retention (Finland et al.***®) and of 
a mild generalized urticana (Bunn et al.****). 

As an unusual example of an ingestant drug 
may be mentioned Markow ’s report"®* of an 
urticaria developing immediately after amal- 
gam had been used in filling a tooth. E^acer- 
batioR of symptoms occurred on remox-al of 
the filling and on spilling of the amalgam in 
the mouth. A posithe reaction to contact 
with merairy was elicited. Complete relief 
followed remo\*aI of all mercury-containing 
fillings. 

Fe\-er is a frequent symptom in drug allergy. 
This is especially noteworthy because fever is 
rarely encountered in allergic diseases — with 
the exception, of course, of serum sickness 
The temperature is sometimes as high as JW 
to 106 F. (40 to 41 1 C). and, strangely 
enough, is especially high when the condition 
is due to antipyretics. As noted abo^e, the 
sulfonamides are often responsible for drug 
fever. 

It does not appear to be defirutely known as 
yet whether granulocytopenia and agranulo- 
cytosis are to be regarded as forms of drug 
allergy or drug intoxication. Although these 
conditions are almost certainly to be con- 
sidered as manifestations of toxicity when 
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tb^- appear follon ing the use of dinitrophenol 
(which was once used in the treatment of 
obesity), the experiments of Madison and 
Sqmer"** would indicate that they are truly 
allergic when they- appear following the use of 
aminopyrine. In a case of agranulocytosis due 
to aminopyrine in rectal suppositories, Ur- 
bach and Goldburgh®*®* suggested that the 
allergization was based on a hapten mechan- 
ism, the drug conjugating with breakdown 
products {proteoses and peptones) of the 
rapid destruction of protein incident to the 
marked weight loss resulting from the pa- 
tient's inabiiity to eat Sulzberger* pointed 
out the same drugs which are likely- to cause 
fixed eruptions, as gi\en in a compilation by 
.Abramowitz and Xoun,"” also may produce 
granulocytopenia in other patients, as indi- 
cated m a list presented by Kracke."®-* 

Xo drug IS free from sensitizing properties, 
although there is considerable x-anation among 
drugs in this respect. There is a range from 
those that alJergize few if any users, such as 
cascara sagrada, to those that sensitize almost 
100 per cent of all persons exposed. Xir- 
x-anol, a hypnotic, which was formerly widely- 
used in the treatment of chorea, is perhaps the 
best e.xample of the latter ty-pe; all individuals 
to whom it was administered in therapeutic 
doses dex-eloped rashes and showed sy-mptoms 
almost identical with those of serum sickness 
(Madden"®*). Xot infrequently a state of 
hypersensUb eness seems to be created by 
intermittent administration, so that repeti- 
tion of a small dose, following a long free 
inlen-al, produces a skin eruption that did 
not occur after the first course of treatment 
with the drug. Interestingly, the closely re- 
lated dilantin (phenytoin sodium) elicits aller- 
gic reactions in only' 5 per cent of patients. 

McArthur, Raw son, and Means'**®* re- 
viewed the chemical factors rendering a drug 
capable of inducing hy persensith eness, and 
suggested, on the basis of circumstantial evi- 
dence that the capacity to bind proteins and 
possibly to blockade enzymes is the common 
chemical factor responsible both for the 
anaphyiactic-hke complications of chemother- 
apy and for the therapeutic effect. This 
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mechanism \\ ould appear to apply to sulfona- 
mides, thiouracil, arsphenamines, and other 
drugs 

Elsewhere we ha\e presented a detailed 
discussion of the fact that the hypersensitive 
ness is occasionally highly specific, while in 
other cases there is evidence of group hjper- 
sensitiveness Thus Urbach*’’ has reported 
that individuals who are allergic to resorcin 
occasionally react to the isomeric compounds, 
pyrocatechm and hydrochinone A patient of 
Nathan and Stern’s, on the other hand, 
responded only to the resorcin itself 

It cannot be denied that, generally speak- 
ing, the treatment of drug allergy still leaves 
V ery much to be desired The only absolutely 
certain and successful method is that of avoid- 
ance of the given substance In some rare 
instances success has been achieved by means 
of skeptophylactic preliminary admmistra 
tions (see p 216) or by means of the so called 
“rush” deallergization method (see p 214) 

In cases of sulfonamide hypersensitiveness 
substitution of another dernatne should be 
considered, pro\ided such therapy is indicated 
and penicillin is either not effective (as m 
bacillary dysentery, lymphogranuloma ve- 
nereum, and chancroid) or not tolerated It 
should not be attempted in the more serious 
types of reactions, such as agranulocytosis or 
thrombocytopenia, but may be cautiously tried 
in the milder forms In this connection. 
Park”** found that most patients react only 
to the single sulfonamide to which they are 
originally sensitized, but that if a patient is 
hypersensitive to two, lie is probably sensitive 
to all, as well as sulphanilic acid 

Park”** found hyposensitization to sul- 
fonamides to be consistently successful The 
drug IS administered orally in four or five di- 
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vnded doses, beginning with an amount too 
small to cause a reaction (usually 0 1 Gm ), 
and doubling the dose daily until a mild reac 
tion occurs It is then continued at that 
level untd the symptoms subside and then 
again increased gradually until 1 Gm is 
reached (generally in four or five days) 
About six weeks treatment is necessary A1 
though one case was again found sensitive 
when rechecked a year later, he was much 
less so than before treatment Park suggests 
that if hyposensitization is deferred for a time, 
the benefit may be permanent Tate and 
Klorfajn** also reported considerable success 
in the oral hyposensitization of 30 cases of 
sulfonamide dermatitis It is necessary to 
wait until the original eruption has disap- 
peared, and the patient should avoid sunlight 
Continuous blood studies are essential A 
preliminary oral test dose of 0 125 Gm is ad- 
ministered twice daily, and if no eruption 
ensues, is very gradually increased to 2 Gm , 
repeated at 4 hour intervals Treatment is 
continued for at least 14 days No case ap 
peared to be resensitized Among the unto- 
ward effects noted were fever, aggravation of 
the dermatitis, and loss of consciousness in 
one case, and urticaria in two McCormick”*’ 
pointed out that vitamin C deficiency may be 
the conditioning factor which predetermines 
potential sensitivity to the sulfonamides The 
avitaminosis may be precipitated by increased 
vitamin demands due to the existing infection 
or to the toxic effects of the drug He sug 
gcsts determination of vitamin C in the urine 
prior to sulfonamide therapy and, if deficiency 
is found, large doses of ascorbic acid Several 
of his cases of sulfonamide sensitivity re- 
sponded favorably to this treatment Nico 
time acid has been suggested as having much 
the same effect 


u’lUcCOHincK W J Canad M A J 52 68 194S 



Chapter XV 

INJECTANTS 


T his group comprises all the antigenic 
substances that allergize the organism by 
way of the parenteral route, and that, when 
reinjected, elicit manifestations of hj-per- 
sensitiieness. We must mclude here, there- 
fore, all drugs that are administered by sub- 
cutaneous, intramuscular, or intravenous 
injection, as well as hormones and Mtamins. 
Foreign serums, particularly antitotic serums, 
constitute an important group of injectants. 
Finally, the bites and stings of insects will be 
considered 

A. DRUGS 

Tie allergic manifestatioos brought on by 
the parenteral administration of drugs do not 
differ in principle from respionses to the same 
drugs administered orally, except for the fact 
that the>' are, as a rule, more severe and of 
longer duration. Therefore, the reader is re- 
ferred to the section on allergj* to sulfonamides, 
alkaloids, arsenic, barbiturates, bromides, 
iodides, digitalis, and mercurx’ (p. 316). Here 
we shall consider only h>'persensiti\Tnes3 to 
penicillin, aisenicals, diodrast, gold, and local 
anesthetic agents — for the reason that these 
drugs are almost invariabh* administered par- 
enteral!)" — and h)’persensitiveness to bfemuth 
when given by mjection. 

1. Pemoixin 

Penicillin may exert an allergenic effect by 
injection, by ingestion, or by contact. The 
last-named t)-pe of exposure will be considered 
in the next chapter, while orally administered 
penicillin was mentioned in the last chapter. 
On the whole, allergic reactions to this drug, 
unlike the sulfonarmdes, are not too common, 
and serious manifestations are rather rare. 

Lyons'*®* reported 12 cases of urticaria 
among 209 patients treated, Keefer et 
14 cases among 500 treated, and Flinn et al.*^* 
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an incidence of 3 per cent of mild, transient 
urticaria. Single mstances of giant urticaria 
haxe been observed by Criep*-®^ and BarLer.'^®^ 
Urticaria is undoubted!) the most common 
complication. It may occur at any stage of 
the treatment, and even several dav-s after 
treatment is discontinued It usually re- 
sponds to epmephruie or ephednne, and rarely 
persists more than a few days, although it has 
been Lnowm to last lor as long as four weeks 
Smce the urticaria is not infrequently accom- 
panied by fever (if the patient was onginally 
afebrile, or higher temperatures m febrile 
cases), angioneurotic edema of the face and 
bands, artbralgws especiallv- of the smaller 
joints, and occasional!) l)'mphadenopathy or 
abdominal pain, the resulting clinical picture 
may simulate that of serum sickness Fever 
does not usually occur unless the urticaria is 
severe, and i» rarely of high degree, but may 
sometimes appear without urticaria in the 
first dav*s of treatment .-V marked blood 
eosmophilia is occasionally noted, with or 
without the other findings being present. The 
observations that the course of the urticaria 
is independent of continuation or cessation of 
treatment and that subsequent courses of 
peniciUin are no more hkelv" to give nse to 
recurrent urticana (Lvons"’*) were not con- 
firmed by Cnep,*^ whose case developed 
massive generalized urticaria after the first 
injection of the second course, nor in the ex- 
perience of the authors. 

Bullous or vesicular dermatitides due to in- 
tramuscular injections of penicillin were de- 
scribed by Morris and Downing,'^'^ Lamb,'-®® 
and Cohen and Fever and totic 

^-mptoms were present m some cases. Cani- 
zaies’®*^ patient demonstrated photosenst- 
th-ity believed due to the same cause, mani- 
festing a morbilliform eruption on sunburned 
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areas four days after penicillin treatment m twenty four to forty eight hours and 
Asthma of alarming seventy beginning more consisting of erythema and edema The sig 
than two days after the end of a course of *uficance of these reactions is not known Pas 
2,400 000 units of penicillin for the treatment si\e transfer tests were consistently negative 
of sjphihs accompanied by giant urticaria Repeated multiple injections caused in some 


fe\er, generalized adenopathy and severe 
sjstemic symptoms and persisting for four 
da>s was reported bj Price and his co work 
ers A case observed by Service*’®* ex 
hibited following the acute complaints of 
urticaria nearlj generalized edema uicluding 
laryngeal vomiting and bursitis a late reac 
tion characterized by recurrent severe mi 
graine ultimatelj controlled b} intravenous 
niacin (nicotinic acid) 

Aside from the cases of allergic contact der 
matitis not considered here, skin tests by 
any meVnoi art a\'mtft‘L xtn'SoTnAy nega\ive, 
although the junior author has seen two posi 
ti\e mtracutaneous reactions (one of which 
was regularly accompanied by 'satellite” 
wheals on the proximal portions of the same 
extremity) and one positive scratch patch 
test In Criep 8 case positive intradermal 
passive transfer, and precipitin tests were 
obtained, although no anaphylactic anti 
bodies were demonstrated Barker elicited 
positive scratch and mtracutaneous tests m 
his case while Flinn’s patient gave positive 
intradermal reactions only to certain brands of 
manufacture A case studied by Zeller'**® 
indicated that not only the urticarial response 
to mtramuscular injections of penicillin but 
also the positive intradermal and passive 
transfer tests may be temporary Femberg'*" 
showed that patients sensitive to extracts of 
Pemalhum spores do not react to the drug 
penicilbn, although false positive reactions 
were obtained even m normal subjects, if too 
great a concentration was used Among 144 
previously unexposed persons Rostenberg and 
Welch'*** found that approximately o o per 
cent exhibited a delayed tuberculin type reac 
tion to the mitial mtracutaneous injection of 
1,000 units of crystalline peniciUin sodium, 
appearing several hours later, becoming maxi 

im»Price D E McNairy D J and White EL JAMA 
118 183 mi 

Service W C Letters loternat Con Club of Allergr 
Series* 77 1945 

“leZEtiER M Ann Allergy 3 360 1945 
siFeivbero S M J Allergy Is 271 19« 

»rR0SlEH3ER0 A jR andWELCH 11 Am J M Sc MO 158 
1915 


persons an Arthus type of reaction— transient 
vvheallike responses eventually changing into a 
tuberculin type In one of their subjects 
who had no prior exposure to penicillin but 
who had worked with a variety of molds for 
years patch tests were positive but only at 
the site of previous positive mtra-'utaneous 
tests with penicillin sodium while precipitin 
and passive transfer tests were negative 
(Weldi and Rostenberg****) 

RIcClosky and Smith'*" demonstrated by 
anaphylaxis and the Schultz Dale technic that 
Z’v.f/th zvfi 'i<t ‘rtf LWOTimra'i 

penicillin although positive reactions are 
often atypical or delayed They suggest 
that the penicillin antigen antibody combina 
tion lacks permanency and is more readily 
reversible than with true proteins 
It IS important that true sensitivity to 
penicillin be distinguished from that to con 
tammants carried over from the culture me 
dium (corn extract corn steep liquor, etc ) in 
the processing It has been suggested that 
refinements in manufacture will further elimi 
nate impurities so that reactions may be ex 
peeled to be I*ss frequent in the future 
Experience to date w ould s*em to have already 
confirmed this in part It has also been noted 
that certain batches of the drug appear to 
produce reactions more frequently than others 
Patients who react to one preparation will 
sometimes tolerate that of a different manu 
facturer 

In dealing w ith so potent an antibiotic other 
mechanisms of the production of untoward 
reactions must be considered The possibil 
ity of a Jansch Herxheimer type of reaction 
was su^sted by Graves Carpenter, and 
Unangst “ ' who reported two cases of vesicu 
lar eruptions following penicillin treatment in 
patients with chronic infections antecedent 
dyshidrosis and positive reactions to tncho 
phytm They attribute the dy shidrosiform 
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lesions to a disturbance of normal immuno- 
logic balance and the liberation from foci of 
infection of excess quantities of toxins to which 
the patient is sensitu e. This concept is not 
far removed from Milian’s hypothesis of bio- 
tropism (see below) Herpes labiabs and 
progenitabs which occasionally complicate 
the course of penicillin therapy maj* be due 
to the same mechanism. True Herxheimer re- 
actions frequenth occur m penicillin-treated 
cases of syphihs 

There is no evidence that other untoward 
effects of penicillin, such as pain at the injec- 
tion site, headache, flushing, faintness, un- 
pleasant taste sensations, muscle cramps, 
tingling in the testes, mild gastro-intestinal 
symptoms, and thrombophlebitis follow mg in- 
traxenous administration, are on an allergic 
basis. 

Little is as yet know n about the allergenic 
potentialities of the other antibiotics How- 
ever, apparent sensitization to streptomycin 
was noted by Hinshaw and Feldman'*'** in 
four patients following the first doses of 
a second course of the drug. The symp- 
toms consisted of violent febrile reactions. 
Hj posensitization permitted continuation of 
treatment without ill effects 

2. Arsemcals 

To begin with, it must be stressed that hy- 
persensith eness to the arsphenamines and 
mapharsen is bj' no means identical with sensi- 
tivity to arsenic. Thus, a patient who is 
allergic to arsphenamine may be hj'persensi- 
the only to triralent organic arsenic com- 
pounds, and can therefore tolerate a penta- 
valent organic arsenical, such as tiy-parsamide, 
or inorganic arsenic, such as Fow ler’s solution. 
In other cases, however, the hx'persensithe- 
ness mav relate to ever)' arsenic compound 
(Pilbbun-^"). 

Because of their frequency and clinical im- 
portance, the manifestations of allergj' to the 
arsphenamines merit description in some de- 
tail. They may be divided into six principal 
groups: (1) immediate exanthems with fex'er; 
(2) “er)-thema of the ninth day,” (3) fixed 
skin eruptions; (4) late dermatitides; (5) 
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nitritoid crisis; and (6) constitutional symp- 
toms. Naturally it is not always possible to 
draw such sharp distinctions, for the symp- 
toms of the various groups sometimes appear 
simultaneously or in succession. 

(1) When massive dose chemotherapy by ' 
the intravenous drip method is employed in 
early sj'philis, immediate eruptions appear 
in 52 per cent of the cases, accordmg to Hy- 
man, Chargin, and their associates*-’^; these 
eruptions are scarlatiniform, morbillifom, or 
er)'thema-rauItiforme-iike in character and are 
usually associated with fever. 

(2) Not infrequently acute universal exan- 
ihems appear between the seventh and the 
tenth day — most commonlj' on the ninth day 
— following the second or third arsphenamine 
inj'eclion Rlilian’-’ coined the term '‘ery- 
thema of the ninth day” to designate these 
manifestations Peters’-** reported 54 cases 
of this syndrome with an abrupt onset between 
the fifth and nineteenth days after the last 
injection characterized by malaise, chills, 
fever, anorexia, nausea, vomiting, generalized 
aching, headache, and sore throat. This was 
followed one day later by a generalized erup- 
tion variously described as morbilliform, 
scarlatiniform, blotchy, or macular erj’thema- 
tous, erx'thema-multiforme-Iike, and rarely 
urticarial LjTnphadenopathy was commonly 
encountered, and hepatomegaly, splenomegaly, 
and jaundice in a few cases The average 
duration was six days and there were no fa- 
talities. Leifer’-’** holds that the safest course 
IS to consider any febrile episode (except the 
Herxheimer reaction), especially in the first 
three weeks of arsenotherapy, a probable 
manifestation of sensitivity to arsenic, and 
this is particularh- true when the entire sjm- 
drome of erythema of the ninth day is present. 

It appears also to apply with equal force to 
those cases in which no rash is detected. 

Although the e.xi3tence of this clinical en- 
tity is now generally accepted, its pathogenesis 
is still a moot question. Mihan is of the 
opinion that ninth-day erj'thema is an ex- 
pression of so-called biotropism. By this he 
means the actixution of latent micro-organisms 
within the human organism, regardless of 
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\%hether this sudden increase m \irulence is 
e\oked by chemotherap> by phjsicochemical 
influences (cold heat or light) or by inter 
current acute infections He holds therefore 
that the symptoms that manifest themseKes 
at about the ninth day following the admmis 
tration of various drugs — rubeolalike mor 
billiform (Fig 148) or scarlatimform exan 
thems with fever headache vomiting angina 
and lymphadenopathy — are in effect mild 
manifestations of actual rubeola or measles 
or scarlet fever — in short genuine infectious 
diseases 

Together with many other authors the 
present writers reject Milian s concept We 
emphatically do not believe that these exan 




Tic 148 MoRBituroRU Exanthem Appeabinc About 
Ninth Dav after Administration op 
Neoarsphenauine 


thems are to be regarded as the expression of 
any so called biotropism for patients pre 
seating the ninth day exanthems almost 
invariably give positive reactions to intracu 
taneous tests with arsphenamine Further 
more Schreiner and Ensbrunner'*’* succeeded 
in transferrmg tlie hypersensifiveness pas 
sively by means of blood serum or vesicle 
content in 5 of 8 cases The argument m fav or 
of the theory of the allergic character of the 
nmth day exanthem finds further strong sup 
port in the experimental investigations of 
Frei of Nathan and Alunk and of others 
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They demonstrated that mtracutaneous n 
jections of minute amounts of neoarsphena 
mine and other drugs can bring about aller 
gization of the entire skin in human beings in 
about ten day s We therefore regard the 
ninth day ery thema as an allergic man festa 
tion corresponding to that of serum sickness 
On the other hand it is true that treatment 
with arsemcals may often be continued n 
such cases after a period of at least one month 
provided due caution is taken although some 
patients will exhibit reactions The reason 
for the apparently permanent protection 
against recurrence that may follow ery thema 
of the ninth day awaits elucidation It must 
be pointed out however that in all of 14 
cases observed by Leifer early contmua 
tion of mapharsen therapy after the initial 
reaction led to serious parenchymatous dam 
age m the form of jaundice and agranulocy to 
SIS with or without nephritis 

(3) The fixed arsphenamine eruptions (Frc 
149) are m every respect similar to those just 
deKnbed as resulting from hypersensitive 
ness to antipynne and other drugs It is 
noteworthy in this connection that Charg n 
and Leifer' * Sulzberger* and Abramowitz 
and Russo"” observed that fixed drug erup 
tions due to neoaisphenamine were non 
specifically activated by mjections of bis 
muth The writers are of the opinion that 
this can be explained on the basis of metal 
iergy (p 28) 

(4) Less frequently observed are the late 
^rsphenamme dermatitides They develop 
^mewhere near the middle or toward the end 
of the first or second senes of injections 
At first there is itching then erythema ap 
pears especially on the flanks and extremities 
TTiese eruptions not infrequently develop into 
Erythrodermas (Fig loO) or exfoliative der 
rnatitides (Fig lol) Patients with arsphena 
inine dermatitis may present such eye com 
plications as panophthalmitis superficial 
keratitis corneal edema and conjunctivitis 
the allergic nature of the inflammation being 
Indicated by the extreme eosmophilia demon 
Strable in the conjunctival secretion (von 
fastmszky ■^*) The vesiculobullous and ex 
foliative dermatitides are among the most 
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Fig 149 Fixed DERiLxrms of \mixae \ppemunc viter Eich Ivjectios of Neovrspiiemuixe 



Fig 150 ER\THRODEIti!XDCETOH\PERSEVSITIVESESS 
TO ARSPI^:’^•\iIl^x 


serious of reactions to the arsenicals, and if 
the patient recovers, no attempt should be 
made to resume this Upe of therapy 

Cases of arsphenamine dermatitis are char- 
acterized by positne reactions to epidennai 


skm tests with arsphenamine. In 3 of 6 
cases, Schreiner was able to demonstrate the 
presence of a specific h>'persensitiveness by 
means of the passive transfer test. Ensbrun- 
ner recommended skm tests by means of the 
intracutaneous injection of 0 02 cc. of a 1 : 1000 
solution of neoarsphenamine dissolved in 
phvsiologic salt solution and epidermal appli- 
cation of 10 per cent neoarsphenamine. 
Robinson*^ found the intradermal technic of 
no value, but patch tests with a 30 per cent 
solution of neoarsphenamine and 4 to 6 per 
cent mapharsen read m 48 to 72 hours may be 
significant if strongly positit e 

The treatment of arsenical dermatitis con- 
sists of large quantities of sugar by mouth 
and dextrose by vein, calcium compounds m- 
traxenously, and large doses of ascorbic acid 
and thiamin chloride In urticarial 1)1)65, 
change to another brand or injections of epine- 
phrine may be adequate to control the con- 
dition 

Once an individual has suffered from an 
arsenical dermatitis, the condition can be made 
to flare up by agency' of other factors, such as 
other drugs, particular!)' bismuth or mercur)', 
and also bacterial or mycotic mfections 
(Stokes and Kulchar^^) The mechanism un- 
derlving this phenomenon is discussed in some 
detail on page 66 

The question as to whether the course of 
treatment may be continued in the case of 
patients who have manifested the abo\e 
mentioned reactions is, naturall)-, of veiy 
great imparlance. It is probably advisable, as 
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mentioned above not to resume therapj with 
arsemcals in anj case who has exhibited a 
vesiculobullous or exfoliative eruption al 
though penicillin ma} almost alwajs and 
heav'v metals ma> often be emplo>erl sa/eJ> 
In milder tj pes such as a fleeting scarlatini 
form or morbilliform rash w ith some pruritus 
or the fixed eruptions if treatment is deemed 
necessarj change to another arsenical for 
example mapharsen if this is not the offending 
drug ma> be undertaken cautiousl> If this 
also precipitates the eruption treatment 
should be unmediateb interrupted Skm 
tests unfortunately are of scant significance 
in this connection Cannon and Karelitz ‘ 
Robinson Beerman and others have 


creased with successive doses of 0 06 0 12 
0 24 04 0 6 Gm etc If mapharsen is the 
drug of choice initial tests ma> be performe 1 
with OOt34 to 0 006 Gm and subsequent 
doses if tolerated touJd be 0008 0016 
0 032 and 0 06 Gm 

Brief consideration must be gi\en here to 
prophylaxis against arsphenamme dermatitis 
Rlauder was the first to call attention to the 
fact that one of the principal causes of this 
dermatitis is faulty venipuncture leading to 
perivenous injection of the drug The subse 
quent damage to the tissue most probably 
evokes formation of a conjugate protein anti 
gen formed by the union of the drug and the 
damaged tissue that allergizes the organism 



FlC lot GeKXRAUZED rXPOUATIVT DERUATITISi'*OU VrSPHENAUISE IVJECTIONS 


shown that ver> little if any information can 
be gathered from either positne or negative 
results of patch scratch or intracutaneous 
\tsVs 'Rcfow.sjow’ * {<wiwd tb.at w.ly the m. 
travenous test was of an> value However 
this test may not be emplo>ed until at least 
three months after the disappearance of all 
symptoms — and then only with a preparation 
that has been found to elicit no reaction when 
applied in a patch test If an intravenous 
mjection of 0 03 to 0 06 Gm of neoarsphena 
mine or arsphenam ne causes itching or ery 
thema further treatment is contra indicated 
Othenvise the dosage may be cautiously in 


Cavnon a B and Karel te M B A b De mat &. J^pb 
29 48 1934 

ROBI sov H M South II J 27 S45 19J 
BEERiiAV II Penn yl an a il J 39 690 1936 


On the basis of experunents showing that 
animals can be protected bv intracard ac in 
jections folio ving cutaneous sensitization by 
an acsphenamine Sulzberger rightly suggested 
that in any case in w hich leakage occurs about 
a vem during an arsphenamme mjection a 
determined effort should be made to complete 
the mtravenous injection (by entermg some 
other vein) in order to protect the patient 
against the development of hypersensitiv eness 
Another approach to this problem \ as 
pioneered by Sulzberger and Oser“* who re 
ported that admmistration of ascorbic acid 
influenced the experimental sensitization of 
guinea pigs to arsphenamme Damov and 
Corm a ” reported that patients with previous 
arsphenamme dermatitis w ith positiv e patch 
tests were subsequently able to tolerate more 
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of the same arsenical without further reactujn, 
if massive doses of vitamin C u ere first g^^■en 
mtravenously, followed by a high maintenance 
dose b\' mouth. Ho\%ever, a number of au' 
thors have not been able to obtam such satis* 
factor}’ results. Slore recenti}’, Abt,*^* and 
also Bundesen and his associates,-'* de\eloped 
a method for detecting cases in nhich ascorbic 
acid will make possible the continuation ot 
treatment v, ith this drug. If the drug fails to 
elicit a positii’e patch test reaction when 
mlved with 10 per cent ascorbic acid, thej- 
consider simultaneous courses of anliluetic 
and ascorbic acid therapy of \’alue. It is 
interesting to note that under this regimen 
the reactions to patch tests become markedly 
attenuated and even negati\’e 

(5) Frequently after intra%enous injections 
—and also, although only evceptionally, after 
intramuscular injections — there appears a 
sjinptom complex that Milian'^ call^ “niiri- 
toid crisis” because its sj-mploms are similar 
to those following administration of amyl 
nitrite. A sudden onset, during or imme- 
diately following the injection, is characteris- 
tic of this condition. Subjective s>-mptoms 
may precede the clinical manifestations: the 
patients frequently say aftenvard that they 
suddenly felt a "strong rush of blood to the 
head,” combined with a flush and a feeling of 
pressure in the head, as well as vertigo and 
tinnitus aurium. In addition, "burning” m 
the mouth, pain in the gums, a sensation as 
though the tongue and the gums were swelling, 
and occasionally a tickling sensation in the 
e.^treinities are reported. Objectively this 
sjTidrome begins with a reddish-blue to bJuish- 
purple discoloration of the face, probably 
attributable to a tovic vasodilation Because 
of these sj-mptoms, it is referred to abroad as 
the “angioneurotic sjTnptom complex” — not 
to be confused with angioneurotic edema. 

As a rule, these alarming sj-mptoms subside 
rather quickly. Not altogether infrequently, 
however, they are followed by swelling, com- 
monly of the bps and eyelids, but sometimes 
in\ohing the entire face. This edema may 
occur not only in the skin, but also in the 
mucosa of the mouth, throat, and respirator}* 

“‘\ft.A F.:U S M Bull M:»l, 1«2 
■= JlnxiM. G • Prr-se meJ J4: u;i. 1926 


tract, either simultaneously or independently. 
Abdominal cramps, diarrhea, rheumatoid com- 
plaints, amauroses, and other sjTnptoms oc- 
casionally appearing in association with the 
abo\ e named findings might w ell be due to the 
same cause. It is only in extremely rare cases 
that nitntoid crises develop so rapidly and 
become so intense as to result in death 

There is a considerable divergence of opin- 
ion as to the pathogenesis of this often highly 
alarming si-ndrome. Some authors implicate 
physicochemical changes m the blood colloids, 
brought on by the injected drug: in other 
words, the)' postulate the presence of a hemo- 
clastic crisis {see p 38). This view is sup- 
ported by the fact that a similar condition can 
be produced experimentally by intravenous 
injection of colloidal solutions (e.g., India 
ink), and by the fact that the severity of the 
response is in direct proportion to the size of 
the colloidal particles in the mjected solutions. 
Other authorities regard the nitritoid crisis 
as an e.xpression of a reflex from chemotactile 
stimulation of nen-e endings in the walls of 
the vems. Still another group mterprets the 
condition as an unusual reaction of the sjTnpa- 
thetic nen’ous system. Schreiner, on the 
other band, beheves the condition to be aller- 
gic in character, for he succeeded in passively 
transferring the h)*persensitiveness from pa- 
tients with this s>Tidrome. The present 
writers are in complete agreement with this 
xiew, since we were able to prevent these 
crises, in patients known to be prone to them, 
by skeptophylactic preparatorj' administra- 
tion of Tijpeated minute dcses of anphena- 
mine (p 214). 

(6) Finally, mention must be made of vari- 
ous constitutional allergic sjTnptoms that oc- 
casionally appear: granulocj'topema, purpura 
haemorrhagica, neuritis, gastro-intestinal re- 
actions (abdominal pain, diarrhea), and acute 
cerebral edema. N'aturally, it is not alwaj’S 
easy to decide, in a given case, whether the 
manifestations are due to toxicity or to allerg}*. 
But that these reactions may at times be of 
allergic origin must be admitted beyond any 
question. Thus Landsteiner and Jacobs,*® 
in animal experiments, succeeded in evoking 
the same phenomena and, in some instances, 
e\*en in producing anaphylactic death. Ac- 
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cording to Fingerland > ® the m>ocardium ind lactic intramuscular preparatory injections of 
kidne>s of persons who ha\e died of arsphena 
mine dermatitis present lesions compost of a 


diffuse eosinophilic infiltration contaming 
Charcot Leyden cry stals and penartenal 
granulomas consisting of epi»he' oid and giant 
cells Sch\\artz and VonderHeide**^ review 
the reasons which led them to conclude that 
their case of thrombocytopenic purpura due 
to mapharsen (oxophenarsine h>drochlonde) 
had many of the characteristics of a h 3 iper 
sensitne reaction and resembled the nitri 
told phenomenon Three cases of acute 
cerebral edema with apoplectic convulsive 
and pseudoepileptic manifestations due to 
neoarsphenamme therapj were reported by 
Espejo and Voto Bernales This gni\e 
complication occurred after the third mjec 
tion in each case and prodromal s>'mptoms 
consisted of acute headache \omUmg epi 
gastric pain diarrhea insomnia and inability 
to work They attribute the condition to 
a lo al allergic phenomenon 

3 BisiruTii 

Allergy to bismuth is much less frequentl> 
encountered than hypersensitn eness to the 
arsenical preparations The skin manifesta 
tions may be erjthematous (Fic la2) ecze 
matous urticarial bullous or pruritic Fixed 
eruptions as well as exfoliatixe dermatitides 
are also occasionally observ ed The ^drome 
of nmth day erythema in association with 
bismuth therap} was reported bj Goldman 
and Clarke’^* and by Grund ' It is note 
worthy that allergy to bismuth is paTticularl> 
likely to appear when the patient has pre 
xAPU-sly been hypersensitive to arsphenamine 
(metallergy) 

Therapeutically the first thing to do is to 
make a change in the preparation employed 
preferably to a soluble one and to try treat 
ment with a smaller dose or lengthen the inter 
val between injections Tolerance can also be 
achieved sometimes by means of skeptophy 

FiNGEBtANi> A Ve bandl d deu sch pa h Gcselb h 29U» 
sesson 1937 p 321 

I! SCH^^ABIZ M andVownHEDE EC J A M A J2S «7 
1W5 

* 'Espejo L D and \oto Besnales J Rav IveuoPaouat 
5 315 1942 

« CoLPUAN L and Cearke C E Am J Sypb Cono A 
\en Ds 23 224 1939 

a" Geinp j L Arch De mat A Syph 41 JO 5 19 0 


mmute amounts of bismuth about one and a 
half hours prior to the injection of the full 
dose (Sterling) 

4 Diodrast 

This IS an iodine compound widely used 
for intravenous urography and other roent 
genographic purposes A severe hemorrhagic 
erythema multiforme following the first m 
jection of this drug in a patient using iodized 
salt was observed by the authors In the last 



Fig IS2 Local Cisulth irvPERSESsimENEss at 
Site or /sjrorm^ 

Note zones of sens tization and desens tization 

few years eight deaths from diodrast at 
tnbuted to a hypersensitiveness to iodine 
have been reported in the literature (Tachot * ’ 
Crane*’ Dolan*”’ Jungnickel Goldburgh 
and Baer *“) Replies to an inquiry by Pen 
dergrass and his associates elicited the in 

Tachot A J <1 urol 40 522 193 
"•CaANE J J J Uo! 42 74 1939 

Dolan L P J V M V 114 133 1940 
» JcLGHiCEEL C Muenchen med 31 hn hr 87 393 1940 
*> GOLDBlscH H L »nd Bare S J A M A 118 1051 1942 
•Pencehosass E P Chambebliv C W Godjbey C W 
ADdBcBDCE E D Am ; Roentgenol 48 711 1912 
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lornmcion inai zo ueains were attributed to 
injections of urographic contrast mediums in 
661,800 examinations, and 132 instances of 
anaphylactic shock. Urticarial and erj'thema- 
multiforme-like eruptions and numerous other 
reactions ha^e been noted. Not all of these 
are indubitable e.xamples of hj-persensitive- 
ness. In order to detect patients who are 
allergic to this drug, an intradermal test with 
0.05 cc. of diodrast was suggested by Nater- 
man and Robins Only 24 per cent of 
patients with positive skin reactions subse- 
quently had Systemic effects when subjected 
to excretorj- urography, while 30 per cent of 
those with constitutional reactions had had 
negative skin tests (Robins'^^) Dolan*^ 
considered this method unreliable and recom- 
mended placing a quantity of 1 or 2 cc. under 
the patient’s tongue and keeping it there for 
five minutes If no unlow ard sv-mptoms ap- 
pear, the drug may be swallowed, and if no 
reaction develops within thirty minutes, the 
dye may be injected. Unfortunately, e\en 
this precautionar.’ measure cannot alwa\*s be 
depended upon, as in the case reported by Gold- 
burgh and Baer.*®* Archer and Harris*®* 
described a simple ophthalmic test in which one 
drop of Che undiluted dje is placed dtrectlyon 
the conjunctiva of one e\‘e, ivhich is then closed 
for one and a half mmutes It is examined 
for injection of the conjunctiva and sclera 
immediately and again in tw o minutes. WTien 
the reaction is of the decided tj-pe with en- 
gorgement of the \essels from the iris to the 
periphery’, intravenous use of the dxe is abso- 
JuJeJj' contra-mdicated Patients njtb mod- 
erate injection usually react to intravenous 
injection with nausea, vomiting, x'asomotor 
dilatation and occasionally generalized pruri- 
tus, urticaria, and slight swelling of the mem- 
branes of the upper portion of the respiratory 
tract, while those with minimal reactions 
suffer little or no effects. 

5 Gold Comtouxds 

The allergic skin and general manifestations 
due to gold compounds are in many respects 
similar to those obserxed in arsphenamine 


H L , itid Robins, S .K J X M A It* WI, 

1941 
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hj-persensitix eness. Extensive morbilliform 
and scariatiniform (Frc 153), intenselypruritic 
exantheras, ninth-day erj-thema, exfoliative 
dermatitis, as well as angioneurotic edema, 
neuritis, gaslro-intestina! reactions, purpura 
haemorrhagica, and even death follow mg se- 
vere anaphylactic shock (e g , after 0 001 Gm. 
of krj’solgan), ha\e been reported. Far fewer 
sex'erc phenomena have been obserx'ed, how- 
ever, since massive doses have been replaced 



Fig 153 Genxrauzed Deriexhtis after Isjectioxs 
OF Cold Soonii Thiosllfxte 


bx' small amounts in the treatment. To pre- 
x-ent allergization, it is important that the 
mterxal between two mjections should not be 
too long (a week at the most). This con- 
sideration was adxanced b\ Rothmann, who 
holds that it applies equally to all injected 
drugs. Guinea pig experiments and clinical 
obserxxitions conxmced Carratala*-'® that hy- 
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persensuneness to sodium gold thiosulfate is 
related to hj-poMtaminosis C and could be 
pre\ ented b> administration of ascorbic acid 

6 Local Anesthetic \gents 
The problem of h 3 persensitneness to m 
jected local anesthetic agents such as cocaine 
procaine hjdrochloride and their many de 
rnatnes is a particularh difficult one since 
it IS often impossible to determine whether 
untoward effects are due to pharmacologic 
effects of the drug m large dosage to sensi 
tiMtj or to the added epinephrine Howe\er 
there is reason to susfiect that certain of these 
cases are on an allergic basis These drugs 
are commonlj absorbed from injections into 
anj part of the bodj or from the spinal canal 
but absorption and subsequent untoward ef 
fects maj result from local application to skm 
or mucous membranes particularl> if lhe> 
are mflamed or abraded from swallowing after 
appLcation to the nasopharjn’c epiglottis or 
esophagus from the urethra or in \erj rare 
instances from the rectum or \agina Drugs 
of this senes ma) also act as contactants as 
commonlj occurs in dentists physicians 
workers m pharmaceutical plants and others 
comuig into repeated contact with them or 
in patients usual!} following use of an anes- 
thetic ointment This type of exposure need 
not concern us here Contact conjunctn itis 
pharyngitis proctitis and similar conditions 
due to local application of anesthetics is occa 
sionally seen and is based on the same mech 
anism 

Little information is aAailable concerning 
systemic allergization to local anesthetics 
In some cases the untoward effects are due to 
the epinephrme which is usually mciuded in 
the solution In cases of coma folloi^ing den 
tal anesthesia with procaine and of general 
ized urticaria due to raonocame the junior 
author obser\ed positne intracutaneous tests 
to 0 1 cc of the agents By performing simi 
lar tests with a series of altemati\e den>atrves 
in the usual therapeutic concentration he was 
able to select and recommend substitutes 
w hich w ere tolerated w ithout difficulty How 
ever, m most cases skin tests are not as re 
liable, and they certamly will have no 
relationship to possible toxic effects It has 
been suggested that m cases of suspected sensi 


tivity to spinal anesthesia a preliminan test 
be conducted hs producing skm wheals with 
1 cc of a 1 per cent solution of procame hv 
drochlonde without epinephrine and with the 
same amount of isotonic solution of sodium 
chloride The patient is observed net onh 
for local differences between the wheals but 
also for svstemic reactions such as dvspnea 
apprehension rapid pulse and fall m blood 
pressure A local reaction particularly ery 
thema of the wheal that is raised with the 
drug or any svstemic signs are an indication 
that the agent should not be used as a spinal 
anesthetic 

Clinical experience indicates that reactions 
suggestive of sensitivity are much more likely 
when the agents are repeatedly injected at 
mten ab of sev eral day s and that the quantity 
used IS of little importance whereas in most 
tovic reactions the quantity is likely to have 
been excessive While pre administration of 
a barbiturate appears to forestall the pharma 
cologic untoward effects it seems to have little 
influence on the allergic type of manifesta 
tion 

B HORMONES 

Hormones belong to the group of endogenous 
allergens Although many hormones used ther 
apeutically are of animal origin they can be 
considered as falling in this category provided 
the sensitivity is organ specific (e g insulin 
liver) and not species specific (le to the 
muscle serum or protein of the animal species 
from which the extract is obtained) The 
prmcipal pomts concerning hypersensitiveness 
to this type of allergen have been discussed 
on page 128 We shall here consider prin 
cipally the syTnptomatology of these con 
ditions It must be stressed however that 
we shall refer only to observations in which 
allergy to the glandular secretion per se has 
been proved to exist excludmg from con 
sideration those cases m which the hypersensi 
tiveness is in relation to the protem of the 
animal from whose glands the hormone has 
been derived or to the menstruum (e g pea 
nut oil) in which the hormone is dissolved 
Insiditt hypersensitiveness is by no means 
uncommon Reports on the subject differ 
extraordinarily however since many authors 
include even the mildest local reactions while 
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others see fit to recognize onK se\ere constitu- 
tional sjuiptoms Allan and Scherer’-** tahe 
more or less of a middle course, reporting a 
finding of hj'persensitneness, among 18,000 
diabetics treated with insulin, amounting to 
14 per cent The sj-mptoms are extremely 
varied: (1) mild local reactions at the sites of 
injections (e.g., local urticaria); (2) sexere 
local reactions, such as swelhng, infiltration, 
and even pseudoerx sipelatous to pseudo- 
phlegmonous swellings terminating in sterile 
abscesses, possibly the e^pression of an Arthus 
phenomenon (Lereboullet and his asociates, 
Achard and Bloch), (3) general reactions — 


m about 20 per cent of patients within 7 to 
10 dax-s after starting treatment, according to 
Goldner and Ricketts *-*’ This may be ac- 
companied b\ Itching and induration. It 
usually does not interfere with the action of 
insulm and « ill disappear w ithout special care 
in one or two weeks, or sometimes when the 
brand of insulin is changed, and particufarh 
if the injections are gi\ en intramuscularly (see 
below). On the other hand, there is always a 
possibdity that some of the local reactions may 
be nonspecific, due to preserx'atives or to in- 
complete elimination of the alcohol used for 
sterilizing the syringe and needle. 
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pruritus, generalized urticaria (Fios 154, 155). 
morbilliform and scarlatiniform erjthemas, 
dermatitides, angioneurotic edema, including 
edema of the glottis, as w el! as asthma, nausea, 
xomiting, abdominal cramps, painful swelling 
of the joints (Johnson^*^), purpura (Kem and 
Langner*^*®), fever, and anaphylactic shock. 
The resemblance of some of the insulin reac- 
tions to serum sickness has been pointed out 
by many authors. 

Swelling and erj'thema at the injection site 
persisting for one-half to several hours appear 


.\nother local complication is insulin atrophy 
or insulin lipodj'strophy — a benign, essentially 
noninfiammatorj' lesion restricted to simple 
disappearance of adipose tissue at the site of 
injection (Ftc 156) The condition is limited 
almost exclush ely to persons under the age of 
20 or to adult females It is not rare — Beck- 
ert**** obserxed 37 cases in a senes of 169 
diabetics treated more than four j'ears. Xo 
definite cause has been ascertained Some 
observers haxe implicated the acid /iH of 
the insulin emplojed, some undetermined m- 
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tnnsic factor in certain patients local trau 
matism and simple local Iipolvsis m indi 
\iduals who are peculiarlj susceptible \ 
few authorities ha\e sugi;,ested that bpod>s 


determine whether the patient is allergic to 
the 'various forms of insulin and to choose one 
to w hich he does not react Local traumatism 
should be diminished by using the higher con 




Fig 136 I^suLI^ Lipodvstrophv 
Local fat atropbj due to nsulin 


troph) might be due to a bizarre form of 
allerg) and Josbn has recommended that in 
sulin from different anunal sources should be 
tried It IS helpful to perform skin tests to 


centrations of insulin thereby reducing th* 
bulk of each injection b) spacing successive 
injections widel) and b> a\oidmg the use of 
chemical solutions particular!) bathmg or 
rubbing alcohols in sterilizing the S)Tinge and 
needle 

It appears that generalized insulin allergy 
occurs chiefl) in middle aged or older patients 

tion of treatment with insuhn predisposes to 
allerg) Therefore cutaneous tests are ad 
-vised in patients in whom treatment is resumed 
after a lapse Experimental confirmation of 
allergization to insulin itself was offered by 
^\asserman and Mirsk) ' ** since animak sensi 
tized to beef insulin were shocked by pork 
sheep and bison insuhn and parallel comple 
ment fixation reactions were obtained 

As n^rds the modified insulins Page and 
Bauman’*^ showed that cutaneous reactions 

oWasserman P »nd M bikx I A Eado riaology 31 15 
tU2 
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to protamine are more frequent than to globin 
m allergic and non-allergic patients, and to 
beef insulin more than to cr^-stalline insulin. 
Diabetic patients recehdng injections of prota- 
mine zinc insulin appear to become desensi- 
tized to protamine, uhile those to whom globin 
insulin ^ith zinc had been administered daily 
for >ears were not sensitized to globin 

Local reactions can often be avoided by 
performmg the injection with a needle other 
than the one used for drawing up the insulin, 
in order to avoid contact betw een the allergized 
skin and the traces of msulin on the outside 
of the needle. If this is not successful, the 
injection should be given intramuscularly 
(with a long needle) rather than subcutane- 
ously. Finallj', in order to guard against 
hj-persensitiveness to the protein of the ani- 
mal from which the insuOn was deri\'ecl, it 
is ad\'isable to change to a brand of insulin 
prepared from another animal species, or 
better, to crj-stalline msulin. This precaution 
is recommended because skin tests with animal 
protein are often ‘“false negative.” 

Xone of these measures will be effective in 
the treatment of a generalized alJergj’ to insulin 
per se. Three specific methods are a\’ailable 
for dealing with a true msulin hipersensuive- 
ness. (1) Hj-posensitization may be tried, 
beginning wuth I unit of cra'Stalline msulin 
diluted in I cc of saline, injected subcutane- 
ously. The dose is to be increased by 1 unit 
daily, if possible. In this manner, the de- 
sired effect can be achie\'ed within one to four 
weeks. The degree of hjiiersensitUeness may 
be 5£» high io rases ihst isust 

be initiated with as little as 0.00001 unit. The 
greatest caution must be exercised at all times, 
for occasionally patients are so incredibly hy- 
persensitive that sex’ere general manifestations 
are not unlikely. There are two main dis- 
adxantages of this method: the long time re- 
quired, and the fact that it caimot be used m 
the case of a patient whose daily insulm re- 
quirements are high. (2) Some authors 
(Umber and Stoetter) have reported success, 
in cases that were not too severe, with the 
skeptophylactic deallergization method. A 
dose of to 1 imit is injected subcutaneouslj' 
forU-five minutes before the main injection. 
(3) Ba\-er*-** and Corcoran*”* recommended 

L.M.- ibid 1*J: 19J1, I9i4. 


the rapid or “rush” desensitization method — 
or, as we prefer to call it, the rapid deallergi- 
zation method (p. 214). This procedure is 
to be employed only bj' e-xperienced pb}-sicians 
and onh' on hospitalized patients, since mani- 
festations of shock often appear. With these 
precautions, the results are highly satisfactory' 
in the writers' experience. In Weitz’s case'-^^ 
desensitization with crj’stalline iiibuun re- 
quired 5 days, and resulted in a reversal ot 
direct skin and passive transfer tests to nega- 
tive. 

Finall}', there are also some nonspecific 
measures worthy of mention, such as subcu- 
taneous injection of gradually increasing doses 
of hbtamine (CoUens and his associates*”-) 
three tunes weekly, or of histamine-azoprotem 
every three days (Hughes and Mc.-Mister*^®). 

A comprehensn-e re\iew of the important 
problem of msulin allergy has been contributed 
by Harten and Walzer 

The frequency w iih which msulin resistance 
is associate with insulin allergy was revealed 
in the cases collected from the literature by 
Martm et a) **’ and has attracted considerable 
attention,'^' although the relationship is not 
constant Other factors, such as acidosis, in- 
fections. sepsis, endoerme disturbances, liver 
disease, and the so-called insulin antagomst 
appear to play a part To achieie clarity’ 
of termmology, Goldner and Ricketts**** recom- 
mend that the term allergic be used to refer 
to symptoms due to the antigenic property of 
insulin as a protein substance, and sensitmty 
or msensitiMty (le, insubn resistance) to 
seSer to the body’s response to the .'perific 
metabohe function of insulin as a hormone 
On the basis of his clinical obsen'ations and 
the demonstration of specific precipitins m 
patients with insulm resistance during infec- 
tions, Root**” has suggested the hypothesis 
that, in the presence of diabetes, an infection 
may stimulate the antigenic mechanism m 
su^ a way as to produce antibodies not 
merely to the specific invading organism but to 
insulin as well — an example of parallergy. 
The sera of 6 insulin-resistant cases reported 
b\’ Lerman*”* gave positixe precipitin and 
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Prausnitz Kuestner passu e transfer reactions 
m 2 and passu e transfer only in 2 others 
Although quantitatue differences occurred 
the reactions were essentially alike with msu 
lins from all animal sources indicating hor 
mone specificity rather than species specificitj 
Patients reco\ering from insulin resistance 
usuallj turn out to be severe diabetics In 
Lowells case^ desensitization resulted in 
a transitory response although the msulin 
resistance return^ despite continued admmis 
tration of insulin and both allergj and lire 
sponsiveness recurred after insulin was with 
held Interesting!) human msulm caused a 
greater drop m blood sugar than did the com 
mercial crystalline product His findmgs on 
injecting patients serums into animals seemed 
to indicate the presence of two types of anti 
bodies an allergic antibody and an insulin 
neutralizing antibody In this connect on it 
may be noted that the animal experiments of 
^\asse^nan and Mirsky^** showed that the 
antigenic property of an insulin preparation 
had no relationship to its phy siologic activity 

Allergic reactions to pituitary extract pre 
pared from the posterior lobe of the pituitary 
gland seem to be rare Through the year 
1939 Harten and Walzer**’ found only 22 
satisfactorily proved cases in the enlue litera 
ture The symptom most commonly ob 
served is generalized urticaria others are pruri 
tus angioneurotic edema asthma nausea 
vomiting and abdominal cramps Forro and 
Lendvai reported successful hy'posensitization 
in 1 case 

Only 1 case of hypersensitiveness to anlt 
Hnlrin S has been reported (Vaughan and 
Pipes' However other patients who were 
sensitive to postenur pA-crAmy ex'natt 
positive cutaneous reactions to antituitnn S 
as well 

Hypersensitiveness to hier injections given 
for pernicious anemia and other conditions is 
comparatively rare However despite pro 
gressive refinements m the manufacture of 
liver extracts several reports of proved al 
lergic reactions have appeared In the last few 
years (Andrews Taylor and Hilger Fein 
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berg, Alt, and Young Scarlett and 
AIacnab“57) Rynes and Tocantms'“» tabu 
lated at least 48 cases from the hterature 
and Kaufman Farmer and Reich'^® oO cases 
to which they added one and eleven more re 
spectivelj However there must be many 
more reactions than the published reports m 
dicate the commonest type being urticaria 
Thus the writers have quite often been forced 
to discontinue parenteral liver therapy on ac 
count of local and also general allergic mam 
festations Murphy'-** encountered two se 
vere reactions m the course of 1000 injections 
But the total incidence must be considered as 
very low m view of the widespread use of hver 
therapy In most cases the acquired sensi 
tivity IS one to an organ and not to a biologic 
source mother words the patients are hyper 
sensitive to hver extracts derived from all 
animal species tried Skm tests by Femberg 
et al indicated that the antigen is asso- 
ciated with the anti anemic factor but not 
identical with it since sensitive patients did 
not react to tests with special extracts made 
from human liver It is noteworthy that 
hver sensitive patients tolerate liver by mouth 
as well as mjections of extracts of muscle 
serum and other tissues of the same animals 

Reactions to liver usually occur m cases who 
have had a number of injections and most 
frequently after treatment has been discon 
tinued and then resumed or when the inter 
vals between injections are unduly Jong (three 
weeks) Generally they are mild at first and 
tend to become progressively more severe as 
injections are continued The brand of ex 
tract and the dosage have little relation to 
their occurrence 

Iti tasis 'JpAvs, 'A 1. ■aKJjwi'/OT. “jA b.yT'ti 

sensitiveness mtracutaneous testing should be 
undertaken with extreme caution since very 
severe immediate and delayed reactions have 
been reported Cnep^** described positive re 
actions to dilutions as high as 1 100 000 
while all of Femberg s'*** cases reacted to dilu 
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tions ranging from 1 : 100 to 1 : 1,000,000. Ob- 
viously, therefore, it is dangerous to emploj* 
0.1 cc. of the undiluted extract for mtracu- 
taneous testing, as generath recommended. 
Shin testing is not an absolute criterion smce 
the intradermal test is difficult to interpret, 
although Kaufman, Farmer, and Reich*^* feel 
that a nheal with pseudopods greater than 
15 mm. in diameter is to be considered as a 
positive reaction when less than 0.05 cc of 
the material has been used. 

Not all reactions appearing after injections 
of liver extract are to be interpreted as aller- 
gic. For despite all attempts at puniication, 
most preparations contain a xasodilator sub- 
stance that (particularly when administered 
intravenously) maj produce acute histamine- 
liLe reactions characterized b\' a fall in blood 
pressure, nausea, and vomiting. These may 
occur at any time during the course of therapy 
and may not follow subsequent inj'ections in 
the same patient. Local erj’themas, pain, 
and tenderness not infrequently appearing at 
the injection site and sometimes associated 
with slight fever, not to mention local indura- 
tion which may become secondarily infected 
and require surgical drainage, are not neces- 
sarily allergic in character. Such reactions 
usuallj’ cease to appear as therapj progresses, 
and are probably caused by irritative impuri- 
ties in the preparations employed (Engelhardt 
and Derbes'^*) Howe\-er, Rjmes and Tocan- 
tins^”^ obserx-ed a patient with Arthus-like 
local reactions following the first and each 
subsequent injection of a commercial pork 
liver extract, specificity being proved by posi- 
tive skin and passwe transfer tests. Local 
allergic reactions are characterized by red- 
ness, heat, edema, and pain, and usually be- 
come progresshelj- worse as injections are re- 
peated. General allergic reactions comprise 
pruritus, urticaria, angioneurotic edema, as- 
thma, djspnea, tachycardia, vasomotor col- 
lapse, chills, fexer, loss of consciousness, 
weakness, increased perspiration, and ana- 
phylactic shock. They can be controlled by 
epinephrine, ephedrine, and calcium. 

The therapeutic approach depends, of 
course, on whether the hj'p^rsensitrveness is 
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species-specific or organ-specific. In the 
former case, an extract consisting, for e.xample, 
exclusn'ely of pork lix'er (lixer extract, Lilly) 
or of horse liver (Chappel’s lixer extract) can 
be used. In the latter case, hj-posensitization 
may be attempted by means of graduated 
dally injections of liver e.xtract (.Andrew s'^) 
Feinberg'”® found that hj'posensitization often 
is only partial in degree, the patients failing 
to tolerate full therapeutic doses ; other authors 
report xmix-ing success. Oral admmistration 
of liver extracts, as demonstrated by Criep,"®® 
often brings about a state of tolerance to the 
injections. We should like to term this last 
method “oral deallergization.” 

In the case of Rjmes and Tocantins,^® 
subcutaneous hj^osensitization was success- 
ful but the persisting inadequate hemopoietic 
response of the pernicious anemia was thought 
to be due to an allergic reaction of the blood- 
forming organs. This is analogous to the 
comparable situation of insulin resistance in 
cases of insulin allergj’. 

.\l!erg>’ to pancreatic tissue has been reported 
in 2 cases by Cnep*“ The reactions simu- 
late those of serum sickness. Rowe^“ has 
observed, in a few patients, migraine and gas- 
tro-mtestinal sxToptoms following oral ad- 
ministration of powdered pancreatin and 
trj'psin. 

Despite the extensixe use of estrogenic sub- 
stances, only \er>’ few reports of hj^ersensi- 
lix’eness to these can be found in the literature. 
Thus, Harten and Walzer*** mention 2 cases 
reported by Bimberg and Golan: local urti- 
carial swelling followed injections of amniotin, 
and subsequent oral administration of progx- 
non DH not only brought on a flare-up of 
these manifestations, but was followed a week 
later by generalized urticaria and angioneu- 
rotic edema Loftis*”^ reported the case of a 
patient with purpuric lesions caused by estro- 
genic substances Our consideration here 
e:tcludes those cases, howex-er, in which the 
hj'persensith eness was in reaction to the oil 
us^ as a xehicle. Lex-ison and Harrison*^ 
obserx-ed such a case, m which the hj-persensi- 
tiveness was related to cottonseed oil and 
peanut oil 
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Zondek and Bromberg®’® have shown that 
properly performed mtracutaneous tests with 
crjstallme steroid hormones including the 
estrogenic and androgenic substances may 
be used to confirm hypersensitiveness to these 
endogenous allergens (p 131) 

Two cases of severe generahzed acute urti 
caria following intramuscular injections of 
testosterone were reported by Mitchell ®* 

The one known case of allergy to the active 
principle of thyroid extract was desrnbetj by 
Vaughan ” 



Fig 157 Necrosis and Scarrlng in AsrmtAnc 
Pat ENT Due to Vdrenalin 

It cannot as yet be definitely affirmed that 
there is such a thing as allergy to eptneplrtne 
The only convincing case on record is that of 
Dumm The sen or author ® (Fig 1o7) 
Cohen and V aterstone ®® and others have 
described cases of extensive sloughing of tis 
sues foUowmg injections of epinephrine The 
question arises however as to whether the 
tissue injury is due to (1) an allergic hyper 
sensitiveness (2) the vasoconstrictive action 
of the drug and the resulting prolonged is 
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chemia of the tissues (3) the toxicity of epi 
nephrme per se or (4) the irritating effect of a 
preservative We believe that in the case we 
observed (and the same may very well be true 
of the cases reported by others) the cause is to 
be found m the traumatic damage together 
with the vasospastic effect of the epinephrine 
rather than m an allergic hypersensitiveness to 
the drug 

C VITAMINS 

As vas to be expected the great increase m 
the use of vitamins has brought on a number 
of cases of hypersensitiv eness to them 
Strangely enough however the only reports 
so far made refer to thiamin hydrochloride 
Reingold and W ebb' ®®» reported a death oc 
curring within ten minutes after the patient 
received her fourth intravenous injection of 
100 mg The cases described by Stiles * 
Schiff ** and Laws"^® began with rhinorrhea 
and local urticaria followed by severe col 
lapse while that of Stem and Morgenstern ’® 
had generalized pruritus asthma cyanosis 
shock and loss of consciousness for 24 hours 
after the eighth subcutaneous injection and 
that of Leitner'” asthmatic attacks and pro 
nounced eostnophilia after the fourth In 
some of them passiv'e tran«fer was strongly 
positive Stiles pointed out that skin tests are 
to be made with we\k dilutions (0 03 cc of a 
preparation containing only a mg per cubic 
ceniuneter) since stronger concentrations are 
nonspecifically irritating K.alz found that 
thiamin hydrochloride was an obligate urti 
catiogen c agent probably by mhibitmg acety i 
cholmase the enzyme which destroys the ace 
tylcholine set free at the end organ 
Durmg a course of treatment with betaxin 
injections the senior author observed marked 
local svelbng associated with pruritus follow 
mg the sixteenth injection the seventeenth 
injection was followed by an immense red 
dened local reaction together with a marked 
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flaring up of all the old injection sites. A 
similar phenomenon was seen by Bowen*”* 
in a case with intense urticaria and angioneu- 
rotic edema following the eighth injection of 
thiamin. 

Mitrani**** reported successful subcutaneous 
h}'posensitJ 2 ation of a patient with a maculo- 
pruriginous eruption of the face, chest, and 
back produced by a single injection of 50 
mg. of thiamin hydrochloride. Eisenstadt’s*”* 
two cases with proved sensitmty to injections 
of the drug were able to tolerate it by mouth, 
possibly because by this route there may not 
have been a sufficiently high level at any one 
time to evoke an allerpc reaction. 

D. FOREIGN SERUMS 

Parenteral administration of foreign serums 
occasionallj’ brings on a number of sjTnptoms 
collecth'ely designated as “serum disease.” 
These sj-raptoms are of three principal tjpes: 
(1) the delayed reaction, generally called “se- 
rum sickness,” appearing about eight to 
twelve days after the first injection; (2) the 
accelerated reaction (or accelerated serum 
sickness) occurring after five daj-s or even 
earlier, in cases in which the second injection 
is given after an inten-al of at least four 
months; (3) the immediate reaction, generally 
known as anaphylactic shock, occurring in 
cases in which the second injection is given 
after an interv'al of less than four months, 
and also m individuals who apparently ha%'e a 
"natural” hj’persensitiveness to serum (see 
below). 

Following local injection, a se\ere local re- 
action may appear within twenty-four to 
forty-eight hours, corresponding to the Arthus 
phenomenon in e^erimental animals 

!Most authorities are now of the opinion that 
there is no fundamental difference beUveen 
serum sickness and serum shock (anaphytc- 
tic shock): “E^er^’ single phase of the serum 
sickness problem has its counterpart in lower 
animal anaphylaxis” (Ratner). 

1. Seruii Sickness 

The clinical picture of serum sickness was 
described as early as 1667 by Denis, who had 
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undertaken transfusions with lamb’s blood. 
But it was Johannsen (1895) who first advanced 
experimental proof of the fact that foreign 
blood can be the cause of disease. Credit is 
due most especially to von Pirquet and 
ShicL,“'® howe^■e^, for their contributions to- 
ward a better understanding of the disease — 
both in identifying it as the expression of an 
allergic reaction and in gh’ing it its name. 

ti) pathogentsis 

The fact that serum sickness is an allergic 
disease is based on the following observ'ations. 
(1) The latent or “incubation” period (eight 
to twelve days) corresponds with the average 
time necessary for the formation of antibodies, 
and is shorter after reinjection than after the 
first mjection. (2) The blood of persons who 
are suffering from or who have recovered from 
serum sickness contains antibodies — i.e., the 
serum of such individuals is capable of pas- 
sively allergbing guinea pigs (De Besche) and 
of locally sensitizing the skm of normal indi- 
xiduals bj’ means of the Prausnitz-Xuestner 
technic (De Besche, Ramel). (3) Precipitins 
can be demonstrated in the blood of both hu- 
man beings and animals suffering from serum 
sickness (Marfan and Le Play; others). 

In order to explain the occurrence of serum 
sickness following the primarj’ injection of 
serum, von Pirquet and Schick''^® advanced 
the following hj^iothesis, now almost uni- 
versally accepted: the injection of foreign se- 
rum mates the production of antibodies, 
which generally takes eight to twelve days; 
when (he antibodies have been formed, thej- 
enter into a reaction with the remaining por- 
tion of the antigen, resulting in exanthems or 
any of the sj-mptoms that w ill be mentioned 
below. In other words, the foreign serum 
enters into the process in two ways: as the 
stimulus to antibody production, and as a 
component of the antigen-antibodj' reaction. 

By the time of the second or third injection, 
the tissues are already allergized — ie., they 
either contain specific antibodies or are ca- 
pable of producing them more rapidly than 
before. This explains the immediate and ac- 
celerated reactions, and also, to a certain px- 
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tent the increased seventy of the clinical re 
sponse 

It has occasionally been observed that a 
single injection is folloued bj two three and 
even as many as four separate and distinct 
attacks of serum sickness between which there 
are intervals sometimes as long as several 
days Doerr explained this on the basis of 
the fact that the formation of antibodies to 
the various proteins contained in the whole 
serum — such as euglobulm pseudoglobulm 
and albumin — does not take place sunultane 
ouslj but rather in successive stages This 
assumption is supported by the fact that such 
relapses of serum sickness do not occur 
when onl} one of the proteins — eg pseudo 
globulin — IS injected Another Mew is that 
the various proteins contained in the serum do 
not alwaj s act at the same time or m other 
words that the reactions they enter into do 
not always coincide thus bringing on the 
symptoms of serum sickness at different limes 

In the great majority of all these cases aller 
gization has been caused by previous paren 
teral administration of the foreign serum 
However — and this is of considerable im 
portance with regard to the question of 
natural or innate serum hjpersensUive 
ness — allergization can also be produced m 
other ways Aunchio ” reported 2 cases in 
which the patients following oral adminis 
tration of a preparation containing horse 
serum acquired hypersensitiveness of sucJi 
degree that one of them later died of anaphy 
lactic shock after an injection of therapeutic 
serum and the other reacted with severe local 
manifestations Observations sunilar to these 
were made by the senior writer”* when a 
senes of experiments with oral!} administered 
horse serum propeptan was earned out in an 
attempt to reduce the incidence of serum 
sickness It was found that the patient re 
ceiving this preparation reacted more 
promptly and with more severe serum exan 
thems than did controls— definitely mdi 
eating allergization Ratner”” called atten 
tion to the observations of French investiga 
tors who reported a large percentage of severe 
serum reactions in patients who regularty ate 
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horse meat Rolle and Hetscli reported that 
Tartar children w ho w ere brought up on mare s 
milk or who were fed horse meat present es 
peciaH} severe manifestations when given 
antitoxins containing horse serum 
Moreover sensitization maj also occur b> 
means of inhalation Forster*^ and Ratner 
and Cruehl*** have shown that there is an 
antigenic element common to horse dander 
and horse serum In principle it is possible 
therefore that an individual who through con 
tact with horses has become sensitized via 
mhalation maj also have acquired hjpersensi 
trveness to horse serum 
Furthermore allergization can also take 
place through the placenta Thus Brusa 
demonstrated that if a mother received serum 
during pregnancy the first injection of the 
same serum in the infant will evoke an allergic 
reaction with a shorter than average incuba 
tion time Ratner'” showed that all offspring 
born of motl er guinea pigs that had been 
allergized with horse serum before pregnancj 
were sensitive at the time of birth and that 
this passi\e!> transferred sensitiveness per 
sisted for three months He‘”“ also demon 
strated active sensitization Jitters born from 
one to three days after their mothers had been 
given horse serum and receiving their first 
injection at the age of 1 month exhibited a 
definite hypersensitiveness 
Finally it must be pointed out that manj 
patients — including even intelligent ones — do 
not know whether or when the> have received 
inoculations with animal serum This is 
partly due of course to the fact that the serum 
was administered so long ago — usually during 
childhood— that the patient has simpl> for 
gotten about it The patient s ignorance may 
also be excused in many instances because of 
the fact that he was not informed of the nature 
of the injection or that he was given the m 
jection while he was unconscious (when in 
jured for example) or under anesthesia 
ITiese various possibilities — i e of oral 
bronchial or placental sensitization as well 
as of parenteral sensitization without the 
patients knowledge — have been discussed in 
some detad in order to show that one may 
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ne^er speak with assurance of “innate” hy- 
persensiti\ eness to foreign serum 

However, serum disease can be caused not 
only b} foreign serum, as emplojed in the 
proph} la\is and therapy of infectious diseases, 
but also under certain circumstances by homol- 
ogoiis serum, as used in autogenous or con- 
I'alescent serum therapj- (Netter; Marie; 
Nelli, Fox and Hardgro\e'-^', McKhann*^®; 
Heller, others). Bloxsom““ has reported that 
five doses of 0 4 cc. of com alescent serum in- 
tradermally is quite effective in the prophy- 
laxis of measles and gi\es rise to practically no 
untoward effects: 1 case in 40 treated had 
mild local urticarial reactions In this way, 
the reactions sometimes seen after larger 
doses given subcutaneously may be avoided, 
A case of severe anaphylactic shock with 
death has been described follon ing the second 
dose of 2 cc. of immune globulin.**** 

Human plasma, now m wide use in the 
treatment of shock, bums, hemorrhage, and 
other conditions, is not without its reactions. 
Some of them on an allergic basis It is im- 
portant to distinguish between those due to a 
single specimen of unpooled or monoxalent 
plasma, and those due to plasma pooled from 
a number of donors under standard require- 
ments. The pooling appears to macti\-ate, by 
mere dilution, such substances as antigens, 
haptens, and antibodies, and by suppression 
or adsorption of the agglutinins which may be 
present in indh-idual samples The percent- 
age incidence of reactions to pooled plasma 
appears to be low, but they are far from un- 
kwoww. 

A near-fatal reaction to human plasma was 
reported by Polayes and Squillace,’*** al- 
though the possibility that the reaction was 
due to a preceding infusion of dextrose in 
saline solution cannot be eliminated,**** and 
tj-pical allergic shock by Lexnne and State.**** 
ililler and Tisdall**** have analyzed the 
t\-pes of reactions to pooled human plasma 
transfusions, and point out that in addition 
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to the allergic type, there are se\eral others, 
including thermal or pjTogenic reactions, 
hemolytic reactions, toxic reactions due to 
anticoagulants or preser\atnes, transmission 
of infectious diseases from the donor, reactions 
due to bacterial contamination, pulmonar)’ 
embolism, cardiac failure due to overloading 
of the circulation, and miscellaneous reactions, 
possibly on a psjchic basis. Among 10,000 
such transfusions, they obseived 105 reactions 
of the allergic tj'pe, all urticarial in nature 
except three which were characterized bj' 
asthmatic breathing Their experience con- 
vinced them that many are due to h>'persensi- 
tix'eness to a normal substance common to the 
plasma of many donors, although others are 
due to allergens in the plasma and to passive 
transfer of sensitivity from donor to recipient. 
More severe forms, including loss of sphmcteric 
control and anaphylactic shock, have been 
seen by KUduffe and DeBakej'**** and others 
following transfusions. Strumia, McGraw, 
and Blake***® estimate the incidence of the 
allergic reactions to transfusions of whole 
blood, plasma, or serum at 0.3 to I 0 per cent, 
they mention local or general urticaria, an- 
gioneurotic edema, fexer, and occasionally 
asthma and edema of the glottis. According 
to MaunselJ,'*** reconstituted dried serum 
gave positive intradermal skm tests in 77 per 
cent of allergic subjects, the degree larjnng 
with different human serums, and in 20 per 
cent of non-allergic subjects. Autoserum 
failed to produce reactions m any case .After 
transfusion, reactions ensued m 14 of 17 
aUergvc paXtewts, but «v wuue of the wow- 
allergic. Repeated injections gave rise to no 
exudence of sensitization, but desensitization 
occurred in 10 of 11 serum-sensitive allergic 
patients. It is of interest that in asthmatics 
the latter change of reactixity was accom- 
panied by a marked improvement in the 
asthma. Maunsell states that nothing is 
known of the source or character of the anti- 
genic substance in human serum, although 
the presence of extraneous ingestant or in- 
halant allergens must be considered. It might 
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be possible to prevent many of these untovvaid 
reactions by first performing an intracutaneous 
test with the plasma, if feasible 
The fact that homologous serum can cause 
serum disease — even, though very rarely, fatal 
anaphylactic shock (Schmidt) — was ascer 
tamed m human experiments by Tezner and 
Reiter and Nathan and Grundmann, and in 
animal experiments by Eickhoff 
W^e exclude from consideration here, of 
course, those cases in which allergic reactions 
follow transfusions clearly owing to the in- 
troduction of an excess of allergen in the blood 
of the donor Thus, a patient allergic to milk 
will react to blood from a donor who has in- 
gested milk shortly before giving the blood 
A pertinent case was reported by Dickslein,’”* 
the severe urticaria was shown to be due not 
to the pooled human plasma per se, but to its 
demonstrable content of such antigens as 
milk, beef, and lamb, the patient being de 
tectably sensitive to these foods Conversely, 
passive introduction of an antibody into a 
recipient who has the corresponding antigen 
in his blood, will also produce allergic reac- 
tions The latter situation is illustrated by a 
case reported by Berger to arrest hemor 
rhage, the patient received horse serum, and 
some days later a blood transfusion from a 
donor who was a horse asthmatic Colon 
nell*”* observed a patient in whom both 
mechanisms were operative he was passively 
sensitized by transfusions from a donor with 
ragweed pollen allergy, urticaria, angioneu 
rotic edema, asthma, and laryngeal edema with 
dysphoma and dysphagia followed intravenous 
administration of pooled plasma which was 
shown to contain ragweed pollen allergen 
All authorities are agreed that p^sma donors 
should be in a fasting condition and that the 
pools should be prepared from as many sam 
pies as possible, it has also been suggested that 
prospective donors with active allergic states 
or receiving any form of injection therapy 
should be rejected 

Reactions to intravenous infusions of Rh 
positive blood in isosensitized individuals will 
be considered in the next section 


Mention must also be made here of the 
cases of serum sickness following trauma 
resulting in hematomas of the subcutaneous 
tissues or joints, or following operations lead 
ing to serous effusions The fact that homol 
ogous serum can acquire the character of an 
antigen is perhaps best explained by the con 
cept that the blood serum or tissue fluid be 
comes foreign to the organism, owing to 
chemical alterations induced by the trauma — 
or, m other words, an endogenous allergen is 
formed (see p 122) 

Voss'*^* JM contributed very interesting 
and important studies on the production and 
prevention of serum exanthems, by means of 
human convalescent serum, in individuals re 
cently treated with animal serum He show ed 
that when a child that has received diphtheria 
antitoxin, for example, is given an intravenous 
injection of 1 cc of convalescent serum on the 
following day, a palm-sized urticarial swellmg 
will appear within three minutes at the site 
of the horse serum injection, and that, as a 
result, the child within a few days will be 
hyposensitized to such an extent that there 
will be no reaction even to an intracutaneous 
test wuh horse serum If, however, 5 cc of 
the convalescent serum is injected intraven 
ously four days after the treatment with diph 
thena antitoxin, a universal serum exanthem 
appears If the injection is given at the start 
of the spontaneous serum exanthem, the con 
dition runs a very rapid course, with shocklike 
manifestations Finally, if the injection of the 
convalescent serum is given when the spon- 
taneous exanthem has almost faded, three 
additional attacks will appear, at mtervals of 
two days Voss assumes that the injection of 
conva/escenf serum increases ffie sciCtbodj 
titer to the concentration necessary for the 
production of serum sickness in an mdividual 
prepared with foreign serum 
This procedure also has a certain amount of 
therapeutic significance, for if the antiserum 
IS mjected promptly enough, one might be 
able to confine the antigen antibody reaction 
to the site of the antitoxin infection 

This experimental procedure — called in 
verse or reverse anaphylaxis (Voss) and pas 
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sively acquired or merely passive serum sick- 
ness (Karelitz) — has been confirmed, by and 
large, by Szirmai,’®'’ Karelitz and Glong,*” 
and Karelitz.*®®* The last-named failed to 
corroborate all the therapeutic effects claimed 
for this method, although he did note that an 
episode of passive serum sickness altered the 
subsequent course of aeti%eK acquired serum 
sickness in horse serum treated children. The 
production of passive serum sickness does not 
appear to depend on the presence of precipi- 


b) S\'MPTOiIATOLOGY 

Serum sickness is characterized by cutane- 
ous or subcutaneous manifestations, adenop- 
athy, swelling of the joints, and fever. The 
mitial s^miptom of the disease is generally en- 
largement of the regional glands. This is 
followed by fe\er, severe pruritus, and usually 
urttcanal swelling and redness (Fig. 158) at 
the site of the serum injection; under certain, 
circumstances, the latter may develop into a. 



tins in the serum, and the causathe antibody 
was found in serums from horse serum treated 
patients who had failed to de\eIop serum 
sickness. TTie presence of transferable anti- 
bodies was also demonstrated in the serum of 
patients convalescing from serum sickness by 
the Prausnitz-Kuestner and the re^-erse tech- 
nics. The method of passive serum sickness 
promises to be useful for the further study of 
the problems of the pathogenesis and prophy- 
laxis of this disease. 

““KAlEim S J Mt SinaiIIo<p 9.921,1943 


hard infiammatory necrotic lesion (i.e., Ar- 
thus phenomenon) A few days later, but 
occasionally as the hrst sj-mptom, an urticarial 
evanthem appears fFrc 159); less frequenth-, 
an ery'themalous, morbilliform, or scarla- 
timform eruption (Fic 160), and, verj' rarely, 
hemorrhagic or e.\udatne rashes that cover 
large parts of the skin and are accompanied by 
distressing pruritus Very frequently’ not only 
the skin but also the subcutaneous tissues are 
inxoK’erl, presenting \arious degrees of edema, 
particularly of the face (eyelids and lips). 
At the same time, there are swelling, redness, 
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pain and stiffness in the joints usuall> the 
large joints and generalized ij mphadenopathy 
A\ith considerable tenderness The arthrop 
ath\ ma> be confine 1 to the temporomandib 
ular joint (Turner and Clar..e”') gi\ing 
rise to ri„i(iitj of the ja« uhich must not le 
mistaken for a s>mptom of tetanus since 
consequent administration of more tetanus 
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antitoxin maj be follo\ ed bj a possible fatal 
it> The spleen is often enlarged Thefe\er 
does not persist \ery long — at he most two 
to three days — but occasionally has a septic 
character 

Aside from the muscular pains se\ere cases 
also present neurologic complications Thus 
Do} le has compiled 49 cases from the htera 


Tubntr P L and Clabke 
»D \LE J B Am J M S 


ture and from his own observations and 
Schipkowensk} has listed 80 cases that 
following repeated injections f serum pre 
sented paralysis m the areas of the muscles 
into which the injections were ma le (deltoid 
seixatus anterior etc) These symptoms 
were tentuely attributed to urticarial lesions 
m the intervertebral f ramina CarmichaeP'’® 
has reviewed the me dence of neurological 
sequelae folio ving serum (and vaccine) 
therapy and pointed out that commissions 
to study this problem in England and the 
Netherlands disclosed well over 200 cases in 
2 penods of 6 years This category also m 
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eludes isolated instances of optic neuritis 
inner ear deafness Meniere s syndrome laryn 
geal nerve paralysis and even meningeal 
disturbances \\ eissenbach and Dreyfuss as 
sumed that the cause was a localized edema m 
the nerve roots or in the nerve tissue itself 
A\ulff reported a case m which myelitis fol 
lowed serum sickness and considered the 
possibility of a pathogenetic relationship be 
tween them The headaches that so fre 
quently accompany the disease are probably 
due to cerebral edema In addition to the 
anaphylactic reactions an alternative theory 
involves the activation of a latent virus al 
ways present in the body but dormant and 
innocuous under normal conditions and be 
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coming pathologic or noxious only in response 
to some excitant which causes a biochemical 
change in certain tissues xmlnerable to attack. 
Allen dmdes the neurologic complications into 
four groups: the radicular, neuritic, poK-neu- 
ritic, and central nerx'ous t\-pes. Exen psy- 
choses may occur. In some cases neurologic 
S}Tnptoms are the only manifestations of 
serum sickness. These sjmptoms maj persist 
for periods of from six months to two j'ears 
and may be seriousl}’ disabling. They usualh' 
disappear completely. However, Bennet re- 
ported that 20 per cent of those affected may 
be left w ith a residual w eakness. (For further 
details, see chap. XXM). 

In occasional cases, asthma, gastro-intesti- 
nal sjmptoms (abdominal pain, nausea, vomit- 
ing, and diarrhea, which may even be bloody), 
albuminuria, and hematuria are observed 

Especially sex ere cases manifest a fall in 
blood pressure and leucopenia. In the acute 
stage, the flocculation test for sjphihs may be 
positive — a finding that, without associated 
exddence, should not be considered a proof 
of lues. 

It must be noted that any one of the afore- 
mentioned sjmptoms — including the most 
constant ones, such as exanthems and fexer — 
maj’ be absent in a given case of serum sick- 
ness. 

In the majoritj' of cases, the sjmptoms of 
serum sickness follow the primarj- injection of 
foreign serum after an incubation period of 
from eight to twelx'e daj’S. The longest in- 
cubation period reported is thirtj'-six da>-s 
(Hildebtandt^^^^). According to BuUaaa, the 
duration of serum sickness is from one to three 
daj-s in 54 per cent of all cases, from four to 
sex’en daj-s in 35 per cent, and longer in 11 
per cent. Following the second injection, the 
sjmptoms usuallj' arise between the second 
and the sixth daj-; occasionallj*, hoxxexer, thej' 
appear immediatelj' or after a few hours. In 
some instances the allergic manifestations do 
not occur until after a series of injections 
The dex-elopment of the accelerated tj^pe of 
serum sickness is less likelj- when reinjections 
are gix'en from six to nine months or more 
after the primarj- inj'ection. 

.According to Tonietti’s findings, a papular 

A Klin. Weimsetr H 1563, 1943 


reaction on intracutaneous testing appears, 
on an ax-erage, in from six to sex'en daj-s after 
the prirnaij' injection 

Serum sickness itself is a self-limited disease, 
but it not infrequent!)' leax'es the organism 
allergized and thus prox'ides the foundation 
for other sex ere allergic conditions. 

Rich's experiments regardmg the relation- 
ship of serum sickness to periarteritis nodosa 
will be considered in chapter XXIX. 

c) INCniEVCE 

The exer increasing emplojment of sulfon- 
amides and penicilhn in the treatment of in- 
fectious di»ases, and of toxoids and x-accines 
in their prexention, has enormouslj' reduced 
the frequenc) and importance of serum ther- 
apx' and consequentlx of serum disease. 

Regarding the incidence of serum sickness^ 
It IS necessarx' to differentiate between pri- 
marx- serum hjpersensitix eness (reaction to the 
first mjection) and secondan- (reaction to re- 
injections) Lucchesi and Bowman,**® 
Toomey and Kimball, Fox,”®* and Ustx-edt 
estimated the incidence of primarj’ serum 
hvpersensitix eness to comprise about 35 to 43 
per cent of all cases In respect to cases fol- 
loxving reinjection, howexer, it rises to 60 per 
cent according to Meaxer, and to 77.5 per 
cent according to I'stxedt, while Kojis'*" 
found that secondarj* injection of diphtheria 
antitoxin increased the incidence of serum 
sickness bj' 50 per cent and that the anaphj-- 
laxis rate was 23 tunes greater than after 
primary injections. Furthermore, primarj' se- 
rum hx'persensicix'eness is much more likely 
to occur when the serum is administered in- 
trax'cnously .According to Iwerson, the fig- 
ures are: 54 per cent of cases following 
primarj mjection, and 74 per cent of cases 
following reinjection. 

The mcidence of serum sickness depends 
upon manj' factors. The most important is 
the degree of purification, concentration, and 
despeciation of the antitoxic serums. The 
next in order of importance is the quantitj* of 
serum administered, for it has been shown that 
with the use of 100 cc , serum sickness will 

■wLccCBEbi P J E JAMA 193' 1931. 
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result in 90 per cent of all patients Another 
significant consideration according to Hooker 
IS whether the primary injection is made with 
a toxin antitoxin mixture or with some other 
therapeutic serum Thus Gordon and Cres 
well'’“® report that, of 5o6 patients who had 
received toxin antitoxin 74 per cent presented 
reactions to serum, while symptoms occurred 
m only 43 per cent of 151 mdividuals who had 
previously receded only a therapeutic serum 
w ithout toxin Moreox er, stronger manifesta 
tions are evoked bj fresh serum than by serum 
that has been stored for some time Appre 
ciable differences are also observed m the ac 
tion of serums from various species of animals 
Hog serum is said to cause serum sickness as 
often as horse serum Avian serum is re 
ported not to produce serum sickness Fi 
nall^, the climate, the season, and above all 
the predisposition and the general condition of 
the patient, are important According to 
Coca, the American Indian and the Negro 
seem to be less susceptible to serum sickness 
than are members of the white race Age and 
sex, however, appear to have no bearing on 
the incidence of serum sickness 

Especially important is the statement of 
Tuft”” that allergic individuals are no more 
likely to have serum sickness than are the 
nonallergic He is of the opinion, therefore, 
that the physician need not hesitate to give 
serum to an allergic patient — with the excep 
tion of course, of patients hypersensitive to 
horse dander The latter precaution is not 
entirely axiomatic either, for, according to 
Tuft, serum will be tolerated by horse asth 
matics who fail to react to skm and con 
junctival tests 

2 Seruh Shock 

In contradistinction to the more or less com 
mon syndrome that typically develops after 
an incubation period of several days (i e , 
serum sickness) there are several types of 
immediate reactions, of which some appear to 
be based on immunologic mechanisms The 
most unportant— because the most dangerous 
— IS the shocklike type, which corresponds in 
every respect with experimental anaphylactic 
shock It can appear from several seconds to 
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thirty minutes after the injection Cooke has 
suggested that a reaction be considered ana 
phylaxis if it occurs within an hour or less 
after the administration of the allergen The 
symptoms are urticaria angioneurotic edema 
lacnmation itching of the nose and throat 
mucoid nasal discharge, a harsh cough dysp 
nea, marked apprehension and profuse sweat 
mg There ma> also be nausea, vomiting 
and general prostration Serum shock may 
terminate fatally w ithin minutes or hours or 
the patient may recover completely It is 
more hkely to occur in patients with strongly 
positive cutaneous and ophthalmic reactions 
to serum, and after intravenous than after 
intramuscular or subcutaneous injection The 
administration of an injection during serum 
sickness is particularly hazardous (For a 
more detailed discussion, see chap XX ) 
Sometimes delayed reactions occur in from 
SIX hours to five days The same symptoms 
are observed as in serum shock, but they are 
far less severe Since serum sickness follow 
mg reinjection of serum may be accelerated to 
such an extent that it appears on the second 
and even on the first day after the admmis 
tration of serum considerable difficulty has 
arisen at tunes in differentiating between a 
delayed serum reaction and accelerated serum 
sickness 

Accordmg to Harten and Walzer,”” the 
syndrome of serum shock, which is properly 
to be mteipreted as an expression of anaphy 
lactic shock, should not be confused with 
certain immediate reactions that are non 
specific m character These are said to be 
caused by a vascular reflex resulting from the 
slight trauma occasioned by the intravenous 
injection (Bullowa””) or from disturbances in 
the colloidal balance Generally included 
here are the manifestations of collapse ob 
served, according to Lord and Heffron in 
7 per cent of all pneumonia patients receiving 
intravenous serum therapy This reaction is 
mitiated by flushing of the face dyspnea, cy 
anosis, lumbar or abdominal pain, rapid weak 
pulse, and apprehensiveness It is usuall> 


“••Harteh M andWALiER M ibid 11 68 1939 
»**Bgiio»A J G M The Manageinent of the Pncumon aa 
Aeie Yo 1: Oxford 1937 

ueLoRi, F T andllEFFRON R Pneumon aand Serum Therapy 
Kew Voek CommonweaUh Fund 1938 


JXJECTASTS 


359 


transient. For its control, Bullosa recom- 
mends artificial respiration, hot blankets, and 
routine shock treatment. Other manifesta- 
tions belonging to this category- are the thermal 
or febrile reactions, characterized by chdl, 
elevated temperature, delirium, rigor, and 
malaise. These sjTnptoms usually appear 
from forty-five to ninety minutes after in- 
traienous injection of serum, but may occur 
earlier or even during the injection. BuUona 
reported thermal reactions in 18 per cent of 
755 cases, v,ith three fatalities. He recom- 
mends inhalation of amyl nitrite for manage- 
ment of them. 

3. Local Serum Re.actio\' 
Repeated local injections of serum ver>* 
rarely bring on a disease picture that corre- 
sponds fully to the experimental Arthus phe- 
nomenon and that can thus be interpreted as 
local anaphyla-ris. In the rare instances of 
this, the reaction has been obsen ed to appear 
within forty-eight hours, in the form of se\cre 
inflamniator>' local spelling, nUh induration 
and tenderness. The injected skin sue be- 
comes hemorrhagic during the next fen da>-s. 
and this is followed by an ettensive necrosis 
and sloughing Death may occasionally re- 
sult from sepsis following the local gangrene. 
(For further details, see p. 88). 

4. Diagnosis of Serum Hvpersenstti\t.vess 
In e>er>- case in which foreign serum is ad- 
ministered either prophylactically or thera- 
peutically, the possibility of an allerg}" to 
serum must be considered, and, in the event 
of an existing hj'persensitiveness, its relative 
degree must be determined. Three methods 
are ai-aiJable: the historj', the skin test, and 
the ophthalmic test. Unfortunately, the his- 
torx" b often unreliable, either because the im- 
mune serum was adminbtered during the 
patient’s childhood or possibly at a time when 
the patient was unconscious (eg., under an 
anesthetic), or simply because the patient was 
not properly informed of the nature of the 
injection he was receh'ing; furthermore, it 
must be remembered that e\en intelligent pa- 
tients often forget that they have recebed any 
such injection, particularly when there were 
no disagreeable consequences. Altogether, the 
significance of a negative hblor)' shouU ne\er 


be o\-errated In an attempt to combat this 
obstacle, the senior author*”* in 1936 suggested 
the general use of so-called tattoo markings. 
For this purpose, with ever)' ampule of im- 
mune horse serum there would be packaged a 
bit of cinnabar dust, for example, and a 
special needle, exer\ vial of beef serum would 
be accompanied by some black India ink, and 
so on The physician w ould be obligated to 
make an appropriate tattoo each time he m- 
jected serum — recordmg the first injection by 
tattooing one dot. the second b\ two dots, 
etc., on a designated site, such as the lateral 
aspect of the patient’s thigh In this manner, 
any ph>'Sician who might be called upon to 
treat the patient subsequently would imme- 
diately kno\\ the nature and the number of 
serum injections prcMousl)' administered. 
This would certainly eliminate a great part 
of the risk now incurred m treatmg uncon- 
scious or shocked Mctims of accidents or war. 
Fomet, Vickers, and others have adiocated 
similar sx'siems of tattoo markings. 

Skin tests should be given to all patients 
known to have recei\ed serum treatment. 
Since mtracutaneous mjection of e\'en minute 
amounts of serum can bring on the most alarm- 
uig constitutional reactions, use of the scratch 
technic is recommended (Rudolph and 
Cohen***^), with a 1:10 dilution of normal 
horse serum, to be followed, m the exent of a 
negative result, by an intracutaneous test. 
The recommended dosage is 0 01 cc of a 
1:10 dilution of normal horse serum if the 
patient is nonallergic, a 1:100 dilution, if he 
is allergic; or a 1:1,000 or greater dilution if 
there is a known sensitn eness to horse dander 
or to horse serum. If negative results are 
obtained with high dilutions, subsequent tests 
should be made after twenty minutes with 
more concentrated serums, and finally with 
imdiluted normal horse serum For testing 
purposes, it is not adx'isable to employ the 
same immune serum that is to be given the 
patient later; for, as Foshay*”’ has shown, 
specific immune serum produces an immediate 
erj'thematous and edematous reaction (some- 
times called the “E-E phenomenon”) that 
may readily be confused with the reaction of 
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serum sensitization While Tuft is of the 
opinion that a negatne skin test definitelj 
rules out the existence of serum sensitnity, 
Da\ is'^“ concluded, on the basis of extensive 
material, that the cutaneous test has little 
real value as an index of the degree of sensi- 
tiveness, regardless of whether the outcome 
of the test is negative or positive Kojis*** 
however, found that in patients with positive 
infradermal tests, the incidence of serum sick- 
ness following inoculation with diphtheria 
antitoxin was 4 times, of anaphjlaxis 35 
times, and of mortality 11 times greater than 
when the reaction was negative Waldbott'*** 
reported fatal anaphylactic shock m 2 cases in 
which preliminary skm tests failed to evoke a 
reaction 

Man> authors prefer the ophthalmic test 
The procedure is as follows Provided there 
IS no evidence of inflammation of the con- 
junctivae, a drop of horse serum (diluted 
1:10) IS placed in the lower conjunctival sac 
A positive reaction is indicated by itching, 
burning, redness, and lacnmation withm ten 
to thirty minutes The reaction can be con- 
trolled by instillation of a drop or two of 
epinephrine solution (1 1,000) The e>e test 
IS generally considered to be more dependable 
than the intradermal lest, especially for indi- 
cating those individuals who might exhibit 
severe reactions On the other hand, there 
have been a few reports of death due to ana 
ph> lactic shock following the administration 
of horse serum m cases in which conjunctival 
tests for sensitivity had been negative Fur 
thermore, this method is of no v alue in the case 
of young children if they begin to cry during 
the test, for the tears natural!} wash the serum 
out of the eye According to Kojis,'*'* if the 
conjunctival test is positive the incidence of 
serum sickness is 5 times and of anaphylaxis 
173 times greater than if negative 
In short. It is best to begin with a scratch 
test, then, if this is negative, to perform the 
ophthalmic test, and to resort to the intia- 
dermal test only if the others have failed to 
ehcitreactions Asyringe containing qimeph- 
rme solution should always be at hand, even 
when eye tests are being made, for these too, 
according to Brown and Sechzer, occasionally 
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cause constitutional reactions It should be 
emphasized that patients receiving repeated 
injections should be tested each time the serum 
IS administered, unless it is given daily 

Finally, when the history indicates that 
even the scratch method might be too danger 
ous in a given case, an indirect test may be 
made (passive transfer with the patient’s 
serum to the skin of a recipient) Obviouslj 
however, the element of time permits this 
techmc to be used onlj infrequently 

On the basis of animal experiments and 
clmical analysis, Swineford**’ suggests the the- 
ory that when cutaneous, conjunctival, and 
mtravenous tests for rabbit serum sensitiv ity 
are negative, anaphylactic reactions following 
injections oi antipneumococcal rabbit serum 
are due to the phenomenon of reversed pas- 
sive anaphylaxis in which the antigen is sup 
plied by the infecting organism in vivo, and 
(he anaphylactic antibody is provided by the 
injected antiserum He tentatively proposes 
that cutaneous, conjunctival, and intravenous 
tests for sensitivity be performed with the im 
mune serum, instead of or along with normal 
serum Although a positive erythema edema 
reaction (Foshay) may be anticipated on skm 
testing, this would indicate the presence of 
the pneumococcal antigen in the skin and 
therefore the possibility of a reverse anaphy 
lactic reaction to the antiserum He also 
suggests, if cutaneous and conjunctival tests 
are negative, a second mtravenous test dose 
of perhaps 3 cc following the conventional 1 
cc test dose 

In conclusion, it must be said, regrettably , 
that neither the skin nor the ophthalmic tests 
are entirely dependable A convincing num 
ber of cases have been reported in which, de 
spite positive skin reactions, the intravenous 
administration of serum failed to produce con 
stitutional symptoms of any kind However, 
a strongly positive skin reaction, especially 
with pseudopodia, must be considered as a 
definite warning signal Furthermore, a posi 
tive ophthalmic test certainly indicates that 
not only the skm but other tissues also are 
allergic, and that danger hes ahead 

5 Prophylaxis of Serum Disease 

In a very few diseases is prophylaxis of 
greater importance than in serum sickness 
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The prophylactic methods are divided into 
four principal groups: (1) avoidance of anti- 
toxins and other serums, if possible; (2) sub- 
stitution or modification of the serum used; 
(3) prei’ention of serum reactions by means of 
drugs; (4) immunobiologic measures in cases 
\\ith allerg)' to serum but urgently requiring 
antitoxins. 

(1) The ideal prophylaxis, and the only one 
that is completely effective, is to replace anti- 
toxin with toxoid. This, of course, is at 
present possible only in the case of diphtheria 
and tetanus antitoxin (Gold,’’’** Jones and 
Moss;*”^ Kem and associates'^'®). In recent 
years these toxoids have almost completely 
replaced the serum-containing preparations 
for preventive immimiaation. For treatment, 
howexer, the toxoids can be used only if the 
patient has prexfiously receix'ed toxoid pro- 
phj-lactically. 

Accordmg to Gold,'®*® it seems safe to gix e an 
immunized person a stimulating dose of 
tetanus to.xoid after an injurj* involx'uig prob- 
able infection with tetanus spores, in lieu of 
an injection of tetanus antitoxin. It should 
be noted, however, that allergic manifestations 
following toxoid injections may occasionally 
occur, although the incidence of untoward 
reactions appears to be low. Cooke and his 
co-workers'®"’ first reported on the sensitizing 
property of alum-precipitated tetanus toxoid 
and others hax-e since published similar ob- 
servations. The manifestations x’ar)' from 
anaphylactic shock (Cunningham,’"* Parkh 
and Oakley*"®) to localized brawny swelhng 
at the injection site (^^Tiittingham'"®) Other 
patients present milder sj-stemic reactions 
characterized by malaise, mj'algias, and slight 
h\-perp)Texia, with or without urticaria It 
is general!}’ held that the sensitizing agent or 
agents are Witte and Berna peptone, and to a 
lesser extent Difco proteose, xvhich are con- 
stituents of the culture medium and hence of 
the toxoid. This was confirmed by the ob- 
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servation of Long'"* that when Witte or 
Bema peptones were omitted from the tetanus 
toxoid used b}' the Army the incidence of 
allergic reactions fell from 0 05 per cent to 
Jess than 1 in 10,000 injections. Edwards’ 
case*"* of sex-ere anaph}’kcto 2 d response ap- 
peared to be due to the x'eal mfusion contained 
in the preparation. The possibihty that the 
bacterial and toxin proteins also act as sensi- 
tizing agents cannot be eliminated, but their 
role would seem to be minor 

Sulzberger*’®* reported a case of chronic 
urticaria starting 3 daj'S after the first injec- 
tion of alum-precipitated toxoid and per- 
sisting at least 6 months. He presents two 
possible explanations for this reaction; (1) 
that the pnmai}' sensitix-ity to proteoses was 
initiated by the injection and the sxTnptoms 
maintamed by repeated exposure to proteoses 
in food or of endogenous origin resulting from 
the catabolism of body proteins; (2) that a 
small amount of allergen continued to escape 
ox'er a long period of time from a deposit of 
the injected toxoid 

Gold'"’ noted the disparity between the 
occurrence of positixe skm tests and the ap- 
pearance of s>Tnptoms following injection. 
He concluded that the skm test with toxoid is 
of no practical xalue, whether positive or 
negatix’e, as an indication for or against gix'ing 
the toxoid His indifference to the tests is 
not shared by all (Cooke; Edwards; and 
others) 

WTiittmgham*"® surveyed the reactions 
among 61,(142 subjects in the Royal Air Force 
immunized with plain tetanus toxoid and 
found 2 cases of acute anaphylactic shock, 12 
of constitutional reactions, and 651 of local 
reactions Swartz*"® obserxed 2 cases of urti- 
caria and angioneurotic edema due to fluid 
tetanus toxoid, 1 with manifestations persistmg 
more than 2 years, and 1 markedly improved 
after h}posensitization with thk substance. 

Diphtheria toxoid, both fluid and alum- 
pxecipitated, is capable of producing reac- 
tions, but appears to do so less frequently 
than tetanus toxoid. A protamine-precipi- 
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tated diphtheria toxoid has been produced, 
and, according to preluninar}'- reports, gi%es 
rise to practically no reactions 

(2) Despeciated tetanus antitoxin should be 
administered to persons ^vho have not pre 
\iously been actively immunized with tetanus 
toxoid or to patients presenting clinical evi- 
dence of tetanus The same holds true in rela 
tion to diphtheria, scarlet fever, and gas 
gangrene In these preparations, the horse 
serum has been so changed immunologically 
by partial digestion with taka diastase that 
allergic reactions are minimal (Coghill and 
associates”’®) This was confirmed in regard 
to despeciated tetanus antitoxin by Schaeffer 
and Myers,”®” to scarlet fever antitoxin by 
Toomey and Kunball, and to diphtheria anti- 
toxin by Baird ^\Tnle immediate reactions 
were not observed by Top and Watson, 
serum sickness occurred in 18 per cent of their 
cases on the sixth day 
Edwards”” has found that bovine serum can 
be made safe for man by destroying the anti 
bodies by heating to 72 C , after which it was 
possible to admmister it safely in large 
amounts as a substitute for human plasma 
Another method consists in the use of pro- 
tein-poor and purified serums These prep- 
arations have the advantage of containuig the 
required quantity of antibodies m about the 
smallest possible volume of serum, having been 
freed of all protein fractions other than those 
serving as the antibody earners Northrop 
has recently reported on a purified antitoxin 
that he claims to be forty to fifty times more 
effective than the crude form, and that ap 
parently does not evoke serum reactions 
Poehacker Fritsch and Siegl'®”® worked with 
“feimo” serum in which the proteins having 
no antitoxic effect are removed by fermenta 
tive decomposition It requires five hundred 
times the dose of this preparation to produce 
the same allergic reaction as that eliated by 
the unchanged globulin 


prophjkxis in serum sickness is quite en 
couraging The mam lines of further inves- 
tigation seem to he in the direction of the 
use of toxouls or of despeciated and purified 
serums 

Among the prophylactic measures of secon 
daiy importance, mention may be made of the 
use of a serum (e g bovine, rabbit chicken) 
to which a known horse serum sensitive pa 
tient does not react Thus, Glaser”®^ '®®® 
found that the incidence of moderate general- 
ized reactions was markedly less and of alarm- 
ing reactions practically ml when bovine 
tetanus antitoxin was employed, as compared 
to equine antitoxm Moreover, it would be 
feasible to use heterologous serums for differ- 
ent purposes— as, for example, prophylactic 
inoculation with diphtheria or tetanus im- 
mune serum from a steer, sheep, goat, or 
rabbit, while the corresponding immune serum 
from a horse is employed m therapy Since 
other animals than the horse do not achieve 
high antibody titer, it is necessary to inject 
larger amounts of their serum and this in 
turn may bring on severe allergic reactions 
Human tetanus antitoxin, which can be pro 
duced by immunizing subjects with toxoid 
(Glaser**®^), has been tried It is also possible 
to take advantage of the principle of passive 
Serum sickness by employing the serum from 
individuals who have recently recovered from 
serum sickness according to Voss and 
Hundt,*®* such convalescent serum, given 
early m the incubation period of serum sick- 
ness, IS followed only by an immediate small 
local reaction, and prevents serum disease 
(tee pp 90 and 354) 

Finally, Kahn'** recommends that prophy- 
lactic and therapeutic serum be given not sub- 
cutaneously but intramuscularly, pointing out 
that the antigen localizing capacity of the 
cutaneous tissue is approximately ten tunes as 
great as that of skeletal muscle tissue This 
will of course considerably reduce the hkeli 


As this brief review indicates, the future of 
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hood of sensitization 

(3) On the hypothesis that the phenomena of 
serum sickness are due to a release of hista- 
mme or a histamine like substance, Foshay 
and Hagebusch,*®* as well as Cherry and 
Pnekman,*®* treated patients both orally and 
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parenterally v,ith histaminase before adminis- 
tering the serum, and claim verj* good results. 
Ho^'ever, Toomey et al**' and Eger and 
Stone^^ in well-controlled clinical experi- 
ments found that histaminase neither pre- 
vents nor ameliorates serum sickness 

It has been suggested that an injection of 
epinephrine hydrochloride just prior to the 
serum injection and ephedrine sulfate orally 
eveiy' three or four hours for 3 to 5 days there- 
after may minimize serum reactions 

According to Faraglia, intra\*enous injec- 
tion of a solution of 0 5 Gm of calcium glu- 
conate in 5 cc of double distilled water fifteen 
minutes prior to an intramuscular injection of 
tetanus antitoxin prevents anaphylactic reac- 
tions. The same claim is made by Stout and 
Kosilchek for intravenous use of 50 per cent 
dextrose. 

(4) In patients known to be hj'persensitive 
to horse serum but urgentlj’ requiring serum 
therapy, the skeptophylactic method of Bes- 
redka**^ should be employed. The procedure 
consists of administering the serum m slowly 
and gradually mcreasing doses, with intervals 
of twenty minutes between injections The 
amounts to be given, as well as the rate, de- 
pend upon the degree of the patient’s hyper- 
sensitiveness. For example, a severe case, 
presenting positive skin and ophthalmic tests, 
w ould best be treated by the schedule in Table 
34] while less sex'ere cases (positive skm but 
negative ophthalmic tests) admit of cerUm 
modifications, as for example, a concentration 
of 1:10 in the initial intravenous injection 

The following precautions should alwajs be 
kept in mind. Subcutaneous injections should 
be given only in the extremities, so that a 
tourniquet can be applied if necessar)'. In 
areas that cannot be controlled by a tourm- 
quet, epinephrine should be injected subcu- 
taneously when the possibiht}' of an allergic 
reaction is suspected on the basis of the hislorj' 
In what appear to be dangerous cases, 0 1 
cc. of epinephrine may be mixed with the 
serum and administered with every' injection, 
as long as the injections are performed sub- 
cutaneously. But even in the routine case it 
may be advisable to adminbter 0.2 cc. of epi- 
nephrine with the initial injection. UTien un- 
toward manifestations, such as apprehension, 
'“rj-thema, urticaria, precordial distress, or 


dj'spnea arise, the administration of serum 
should be stopped and 1 cc. of an epinephrine 
solution should be injected intramuscularly . 
In the ex'ent of alarming reactions, it is neces- 
sary' that 0 2 to 0 4 cc of diluted epinephrine 
solution be injected mtravenously. After the 
allergic manifestations haw disappeared com- 
pletely, the injections may be resumed, com- 
mencing w ith a dose equivalent to one-haU or 
less of the previous dose. As an added pre- 


Tablc 34 — \ftlliod of Deallcrgtzation of Palienl 
Allergic to Foteign Serum 
Frequency of injections I every 20 minutes 



Qaastity 

(Cel 

CoscestraDoo 

Route 

I 

0 05 



2 

i 

0 1 

0 i 

1 l:10 


4 

0 7 


subcutaneous 

(deep) 




5 

0 1 



6 

0 3 1 

undiluted 



07 1 



8 

0 1 



9 

0 3 

1 100 


10 

0 7 



11 

0 1 , 



12 ' 

0 2 ' 

1 10 


13 

0 4 


» 1 

0 8 


intravenous 

13 

0 I 1 



16 

0 2 ' 



17 

0 4 



18 

19 

0 8 1 
1 0 I 

undiluted 


20 

3 0 1 



21 

7 0 



22 

10 0 1 




caution, a tourniquet should be in place above 
the site of injection, ready to be tightened at 
the first sign of a reaction. 

Besredka’s method was found by Borisenko- 
Alitlash and Popov”^* to be quite reliable in 
the prophylaxis of severe and fatal anaphylac- 
tic shock following administration of large 
amotmtsof antigangrene serum by intramuscu- 
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lar intrapeiitoneal and subdnia\ injection 
and somewhat less so with respect to mtra 
\enous infusion of large doses of heterogenous 
serum Their method consisted of uijectmg 
a small amount of serum intramuscularly one 
and one half to two hours preaious to the 
infusion Prophj laxts was enhanced by simul 
taneous narcosis with e\ipal along with in 
jection of ephedrine 

Finally there is the intraaenous dnp 
method Hirshfeld has shown that ana 
phj laxis fails to appear in sensitized animals 
when the antigen is injected intravenously 
aery slowlj and in \erj high dilutions This 

15 probablj attributable to the fact that a 
certain minimum concentration of antigen 
must reach the blood within a certain veiy 
brief span of time in order to evoke an an 
aphylactic shock Vaughan’ recommends 
this continuous \enoclysis as an alternalne 
method on the grounds that the schedule out 
lined above, requiring some twenty five to 
thaty injections most of which must be in 
tia\enous is extremely time consuming for 
the physician and most annoying to the 
patient Another ad\ antage is that the mtra 
venous route is used exclusively the absorp 
tion of serum following subcutaneous or in 
tramuscular injection being rather slow and 
therefore not especially effective 

Teckmc The burette is filled vth 100 cc of a 
1 1 OOO dluton of the serum in ph>siologic sal ne 
solution At least one hour s allowed for the intro 
duction of th s amount wh ch corresponds to 0 1 cc 
of und luted serum The patient is then g ven 100 cc 
of a 1 too solution at the same rate this corresponding 
to 1 cc of und luted serum Folio ing this the un 
diluted serum s njected with a sjringc according to 
•Jot f'&lVi’NW.g vthA’iwk tivL mterval^ beU eeix mjec 
tions be ng thirty rmnutes 02 cc 04 cc 08cc 

16 cc 32 cc 64cc and 12 8 cc Thereafter the 
entire amount may be g ven 

While the fear of possible serum reactions 
should never deter the admmistration of se 
rum to a patient who really requires it the 
physician should bear in mind the fact that 
there have been more deaths or at least more 
severe anaphylactic reactions followmg serum 
injections than the medical textbooks gener 
all} admit 
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6 Treathevt of Serum Disease 
Once serum sickness has developed there 
are no methods of cutting short the course of 
the disease However the symptoms can be 
influenced The distressing pains may be 
alleviated by large doses of salicylates The 
intense itching can be controlled for a few 
hours by ephednne sulfate (0 04o Gm or ^ 
gram three times a day) or if necessary by 
injections of epinephrine (0 a cc of a 1 1 000 
solution) Slow acting epinephrine (1 cc of 
a 1 pOO suspension in oil intiamuscularly) 
may be used to reduce the frequency of the 
mjections required Local application of a 2 
per cent calmitol lotion is often helpful 

Gm or Cc 

Calmitol 2 0 j gr xxx 

Z nc oxide I 

Talc M 20 0 I so 5 V 

Clycenn I 

Alcohol 70% flo 30 0 j aa fS i 

M Sig Shake and apply locally every 3 hours 
If the patient s condition permits starch baths 
to which S cc (1 dram) of a 23 per cent solu 
tion of menthol in alcohol is added are fre 
quently effective in alleviating the pruritus 
Furthermore a trial of intravenous calcium 
IS warranted karitzky reported good results 
obtamed by the energetic application of dia 
phoresis The patient remains m a luminous 
heat cabinet for twenty minutes at 60 to 70 
C the optimal temperature for this purpose 
In order to increase the secretion of sweat 
the patient is given a pint of hot tea to drink 
just before entering the box 
The treatment of anaphylactic shock is dis 
cussed in detail on page 483 

E THE Rh FACTOR 
The brilliant investigations of Landstemer 
Wiener Levine Davidsohn and others have 
firmly established the clinical significance of 
the Rh blood factor in the causation of mtra 
group transfusion reactions as well as of 
fetal erythroblastosis A voluramous litera 
ture on this subject has arisen in a very few 
years and cannot be considered in detail here 
Like the agglutinogens responsible for the 
blood groups A B AB M and N the Rh 
factor IS present in the red blood cells of many 
human beings and under certam circum 
Stances will give rise to the clinical mamfes 
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tations mentioned. They constitute examples 
of isoimmunity or, better, isosensitKity. In 
So far as the isosensitization and the subse- 
quent reactions result from blood transfusions, 
the discussion is pertinent to this chapter on 
injectants. However, while sensitization may 
occur by reason of repeated pregnancies under 
appropriate conditions, and while fetal mani- 
festations also take place without the inter- 
vention of injections, these phenomena may be 
conveniently considered here, since they are 
So closely allied to that abo^e. Recent re- 
\'iews on the subject of the Rh factor have 
been contributed by Wiener^®*^- and 
I^une.*®® 

In its simplest terms, an agglutinogen is a 
specific antigen occurring in the red blood 
cells and an agglutinin is the specifically re- 
lated circulating antibody; their mteraction ts 
manifested by agglutination (or hemol>*sis) 
of the erj'throcj’tes, and, when it occurs in the 
body, by subsequent clinical sequelae. 

In 1940, Landsteiner and Wiener®*® dis- 
covered in the blood of rhesus nioQke>'S — 
hence the designation “Rh factor” — an agglu- 
tinogen which when injected into rabbits or 
other animals produces a specific antiserum. 
This was found by I^dne et al.*®* to be cap- 
able of agglutinating the bloods of about 85 
per cent of white human beings regardless of 
their sex or blood tj-pes, and these indinduals 
are said to be Rh positive, while the remaining 
subjects whose er>'throc>'tes are not clumped 
by such serums are called Rh negatrie. The 
Rh factor is a permanent and static constitu- 
te C.1 blood, as a mtTidtba'n donvin- 

ant characteristic (Landsteiner and Wiener*®®). 
Howe^•er, the Rh antibodies or agglutinins, 
unlike the a and ^-agglutinins, are normally 
absent from the blood and when present are 
alwa 3 -s due to immunization; the^' are there- 
fore subject to many influences affecting sensi- 
tization. 
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Transfusion of Rh positive blood into an Rh 
negative indi%'idual may stimulate the forma- 
tion of Rh antibodies or agglutinins, although 
actually repeated transfusions are required. 
The serum from such patients is called anti 
Rh serum, or Rh immune serum, or Rh anti- 
serum. Rh negative subjects varj' in the 
ease with which they can be sensitized: per- 
haps 1 in 25 or 50 are readily immunized by 
repeated exposure to the Rh antigen. 

Wiener and Peters®*® showed in 1940 that 
hemolytic transfusion reactions may be due to 
this mechanism, and since that time this ob- 
servation has been confirmed. It has been 
estimated (Wiener'***) that about 90 per cent 
of intragroup hemolj'tic transfusion reactions 
(i.e., those caused by bloods compatible by 
ordinary' blood grouping and cross-agglutina- 
tion methods) are due to Rh isoimmuniza- 
tion, resultmg from repeated transfusions or 
recent pregnancies. Reactions are usually 
mild at first (slight chilhness or h>’perpjTeria), 
but become progressively more sex'ere as trans- 
fusions ate repeated, until a xTolent or e\'en 
fatal hemol>iic reaction will ensue. Smce 
at least 5 to 7 days and usually longer are 
required for sensithTty to develop, transfu- 
sions given at short intervals will not produce 
this complication. Patients who have ex- 
hibited even a mild reaction should be studied 
for the Rh factor to prevent a more dangerous 
one should further transfusion become neces- 
saiy. Transfusions of either Rh positive or 
Rh negative blood into an Rh posithe indi- 
xidual of either sex (except infants with fetal 
ev>t.hiobla.s.t.osis.) are harmless, and the donors 
need not be Rh tested. It is e\'ident that Rh 
negatix'e indhriduals should recei\e onK- Rh 
negatiw blood, particularly if repeated trans- 
fusions are contemplated, or if the patient is a 
woman with previous pregnancies or a pros- 
pectiw mother. In view of this considera- 
tion, the onlj' “universal” donor maj- now be 
taken to be one of tj-pe 0, Rh negative, and 
with a low tiler of isoagglutinins. 

^bosensitization mar* also take place, in the 
absence of transfusions, in the pregnant 
woman, pro^dded she is Rh negative and the 
fetus posith'e, the latter characteristic 

tw Wieses, A. S., »iid Peties, H. R.. .Xnn. Int. Med 12- 2306, 
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inherited as a mendelian dominant from the 
father (Levine K-atzin and Burnham***^) 
The fetal Rh antigen is presumed to reach the 
maternal circulation bj transplacental pas 
sage with resulting production of anti Rh 
agglutinins in the maternal organism Just 
how this happens is uncertain but placental 
defects are often found in such cases (Javert * ®) 
or possibly merely breakdown products of 
physiologic fetal red blood cell destruction 
pass through the placental barner 

\\ ithout going too deeply into the genetics 
It IS necessary to consider whether the par 
ents are homozygous with regard to this fac 
tor carrying two determmant genes (geno 
type RhRh) nr heterozygous (Rhrh) being 
Rh positive m either case Since the factor 
IS a dominant characteristic the Rh negative 
individual must be homozygous (rhrh) All 
the offspring of a homozygous Rh positive 
mother or father must be Rli positive irre 
spective of the spouses type However 
mating of an Rh negative mother with a 
homozygous Rh positive father will result m 
all Rh positive children and with a heterozy 
gous father in an estimated 50 per cent of Rh 
positive children thus giving rise to the cir 
cumstances permitting isosensitization of the 
mother A heterozygous mother will have 
all or a portion of her children Rh positive 
depending on the father s genotype but no 
isounmunization can develop smce she is 
already Rh positive Finally when both 
parents are Rh negative all offspring must be 
likewise In brief isosensitization results ow/y 
when the mother is Rh negative the father is 
Rh positive and the fetus is Rh positive 
The titer of maternal anti Rh agglulin ns 
under these conditions is highest 8 to 20 
days after delivery and may persist for long 
periods or disappear rapidly from the arcula 
tion (Davidsohn although Levine'”* stated 
that sensitization is probably retauied through 
out life and Young and Rariher found it 
to persist for at least 8 to 16 years respectively 
tn two cases and others for periods varying 

s Levine P Katz n E VI and Evsnhajz L P oc So 
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« DAVinsonN 1 Am J D n Path 15 95 194 
wLevNE P A h Pa b 37 83 1944 
M Young L E and Kab beb D H J A M A IJ7 627 ms 


from 9 to 23 years Such a sensitized female 
will exhibit transfusion reactions to the first 
infusion of Rh positive blood while it is ob 
vious that males and nulliparous females can 
not do so The high titer serums of certain 
such mothers are best used for Rh testing and 
may be obtained from several sources al 
though some animal serums especially from 
immunized guinea pigs have been successfully 
employed The degree of sensitization usu 
ally progresses with each pregnancy with an 
Rh positive fetus although it need not Anti 
Rh agglutinins found in a gravid woman may 
have persisted from a previous pregnancy and 
have nothmg to do with the fetus in utero at 
the time of the examination 
Convinang evidence attributes the etiobgy 
of fetal erythroblastosis to a mechanism in 
volvmg the Rh factor Given the circutn 
stances outlined above resulting in isosensiti 
zation of the gravid female it is postulated 
that the anti Rh agglutinins reach the fetus 
through the placenta The permeability of 
the human placenta to hemagglutinins and 
other antibodies lias been demonstrated by 
Wiener and Silverman and others As a 
consequence the fetal organism contains both 
the antigen (the Rh factor) and the antibody 
passively acquired from the mother Hence 
an antigen antibody response occurs in the 
fetus and hemolysis ensues with a resultant 
pathologic sequence of events leading to the 
clinical and pathologic findings of the disease 
Numerous observations have confirmed this 
concept of the mechanism of fetal erythro 
blastosis The combination of Rh positive 
father and baby and Rh negative mother is 
found m about 90 per cent of the cases m 
marked contrast to the d strzbution in the 
general population and anti Rh agglutinins 
are demonstrable in the mother as a rule 
However these tests are not m themselves 
diagnostic of the disease since other con 
ditions may simulate the clmical and hema 
tologic findings of fetal erythroblastosis 
(Davidsohn “ ) Moreover the presence of a 
great amount of Rh agglutinins in the serum 
of a pregnant woman need not mean that the 
mfant will exhibit clinically demonstrable 
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er^'throblastosis (Dockeray and Sachs”*^. 
In about 10 per cent of cases of fetal erythro- 
blastosis the mothers are Rh positive. These 
may be largely explained by isoimmunization 
against Rh subtj'pes, and the Hr factor, 
w hile rare cases appear to be due to isoimmuni- 
zation against common blood group factors A, 
B, and possibly even M and P This last 
possibility was proved with respect to isoim- 
munization with the A antigen in 9 cases 
studied by Polayes and Ohlbaum.'®^ In- 
stances have been reported of bi-oxnilar twins, 
one being Rh positive and haxdng hemolj'tic 
disease of the newborn, the other being Rh 
negative and free of disease (Potter; Kariher). 

Although families w ith Rh negative mothers 
and Rh positix-e fathers and infants occur with 
a frequency' of about 9 or 10 per cent in the 
population, hemolj’tic disease appears in only 1 
out of 250 to 500 births. This is probably ac- 
counted for by differences in the permeability 
of the placentas and m the capacitj" of moth- 
ers to become sensitized. About 1 in 25 or 50 
females are readily sensitized, the remainder 
require 10 to 20 or more transfusions or preg- 
nancies— circumstances not frequently oc- 
curring. Erythroblastosis is quite rare in the 
first bom. 

It has been repeatedly suggested that the 
term “hemolytic disease of the fetus and new- 
born" be used instead of fetal erythroblastosis, 
since erj-throblastosis is merely one of the 
findings and not always a prominent one, 
while hemolysis is an essential feature. The 
pathologic picture includes hemolytic anemia, 
er>'throblastemia, icterus graxas, and con- 
genital hydrops (Daxadsohn”**). The rela- 
tionship of these to the underlying mechanism 
is illustrated in Figure 161. About 50 per 
cent of cases die before they are 7 days old. 
Late sequelae include jux'enile cirrhosis, ker- 
nicterus, and probably, as indicated by the 
inx-estigations of Yannet and Liebennan,’®^ 
some undifferentiated sex’ere mental defects. 

Recognition of the etiolog)' of fetal eiythro- 
blastosis has gix-en rise to rational therapy — 
repeated transfusions with Rh negative blood 
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free from agglutinins, or if this is not ax-ail- 
able, with the mother’s twice washed er^-thro- 
cytes, if compatible, suspended in sahne or 
compatible plasma, along with oxygen to 
combat the anoxemia In Jax-ert’s series*®^® 
the death rate was reduced from 73 to 14 per 
cent. It has been shown that Rh positix-e 
red blood cells are destroyed and disappear 
rapidly (xvithin 5 days) from the circulation, 
until such time as the hemolytic process 
ceases In some sev-ere instances, all the red 
cells in the circulation for a period of one 
month hax^e been demonstrated to be those 
gix-en by transfusion. Eiythroblastotic in- 
fants should not be nursed since the Rh isoan- 
Ubodies are secreted m the mother’s miJk. 

Once a mother has gix-en birth to an infant 
with erythroblastosis, all subsequent fetuses 
will e.xhibit the disease provided they are Rh 
positix-e Factors of possible significance w ith 
regard to future pregnancies are the homozj-- 
gocUy or heteroz>-gocity of the husband, if 
determinable, and the persistence of anti Rh 
agglutinins in the mother's blood (David- 
sohn*®*’) Heterorygocity can be established 
in some instances by finding that a parent, a 
sibling, or a child of an Rh positive person is 
Rh negatix-e. The obstetric histories of moth- 
ers of ery'throblastotic infants not infrequently 
include prexnous spontaneous abortions and 
stillbirths, although present evidence permits 
no conclusions regarding the importance of the 
Rh factor in repeated spontaneous abortions 
and multiple stillbirths (Walsh'®^). 

Rh subtypes, based on reactions w ith human 
anti Rh agglutinins, hax-e been demonstrated. 
The most common anti Rh agglutinin, giving 
reactions parallel with standard anti-rhesus 
agglutinin, is known as anti Rho Two other 
Varieties of human anti Rh agglutmins hax-e 
been recognized: the anti Rh' reacts with 
about 70 per cent of bloods from white indi- 
\-iduaIs, the other, anti Rh*, with about 30 
per cent. By means of these three x-arieties 
of Rh isoagglutinms, 8 types of human blood 
can be differentiated; all of these but the 
rarest type (Rh'Rh* w-ith a calculated fre- 
quency of only 1 in 10,000) hax-e actually been 
encountered. Their designations, reactions 
with antiserums, and distributions in white 
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and Negro groups will be found in Table 35. 
Mestizo people, American Indians, Negroes, 
Chinese, Japanese, Indonesians, and Austral- 
ian aborigines are characterized by \Trtual 
absence of the Rh negative tj’pe and hence of 
fetal erj-throblastosis. 

The recognition of these blood tj'pes has 
medicolegal application as regards identifica- 
tion of indi\idual blood specimens and in 
cases of disputed parentage. Along with 
blood groups O, A, Ai, A-, B, AiB, AjB, P, 
M, N, and MN, 28S varieties of blood can be 
detected, and the chances of pro^•ing non- 
paternity are enhanced about 16 per cent 
(Wiener'"*). 


Table 35—TI-e Eigkt Rh Blood Types and Thetr 
Distribution (H uner'^* «») 


Desiisatioa et Types 

1 Bloods Lacking Rhs Fsrior 

1 Reactions vitb I 
1 \BtisenuRt 1 

' Distnbutioo 

1 (per cent) 

Aatii 

Rhe 

. Antil 
Rh 1 

\nu' 

WTiitet 

Ne- 

Xeg 

_ 



12 9 

8 1 

Rh' 

— 

+ 


0 9 

2 2 

Rh' 
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0 3 


Rh'Rh' 


+ 

1 -1- 

0 01 



1 Bloods CoaUinisg Rh» Factor 

Rhe 




! 2 6 

,41 7 

Rh,(Rh’) 

1 ■*' ' 

+ 


; 54 1 

20 2 

Rh.(Rha) 




1 12 8 

I 22 4 

RhiRhdRhjRh?) 

+ ! 

+ 1 

' + 1 

16 4 

5 4 


The technic of Rh testmg need not concern 
us here. It may be noted, howeAer, that as 
yet the only Rh antibodies dlsco^•e^ed are 
agglutinins, although clinically hemolj’sis takes 
place. These are "warm” agglutinins, re- 
acting best at bod}' temperatures, unlike the 
anti-.A and anti-B agglutmms (Da\'idsohn'"'); 
this may reflect the fact that the latter are 
among the so-called normal antibodies, not 
due to parenteral immunization It should 
also be pointed out that in idtro tests lor anti 
Rh agglutinins are not positb e in a high per- 
centage of persons with Rh negath e blood who 
are highly reactive to the Rh factor, and that 
there exists a ‘‘prozone phenomenon” m 
which undiluted anti Rh serums fail to react 
while higher dilutions do. iloreover, anti 


Rh agglutinins may not be demonstrable by 
the usual methods (or only in traces) in some 
Rh negative mothers of er}-throb!astotic in- 
fants. This failing is reported to be largely 
ob^'iated by the rapid slide method of demon- 
strating anti Rh agglutmins (Diamond and 
Abelson**“). All of these phenomena may be 
accounted for by the presence of the blocking 
antibodies discovered by Wiener.*"® These 
are conceived as being a counterpart of the 
haptens, capable of combining with the red 
blood celts though not of agglutinating them, 
and interfering with agglutination by Rh anti- 
bodies. The blocking antibody so far found 
ini-ariably gives reactions corresponding to 
anti Rho. 

Because of these and similar technical diffi- 
culties with in \'itro methods of determining 
Rh incompatibility,* \\’iener et al.”^- have 
de\'ised a simple biologic test which can be 
done at the bedside. The patient’s blood is 
drawn before and again one to one and one- 
half hours after the intravenous injection of 50 
cc. of the curated blood of the prospecti\'e 
donor. If the serum or plasma of the second 
specimen is deteciaby darker than that of the 
pre-injection one, or if there is a distinct rise 
in the icterus index even though it remain 
withm nonnal limits, hemolysis has occurred 
and the blood should not be used for the trans- 
fusion. Not infrequently clmical s}’mptoms 
such as a chill or fever accompany the reac- 
tion, but cannot be depended upon since they 
may be quite mild or entirely absent, or may 
not appear until later. If the reaction is 
negati\e, any quantity of blood from the same 
donor may be given. Ji the difference in 
color is questionable, the test may be repeated. 
It IS recommended that this precaution be 
followed before gbmg blood to any Rh nega- 
tive patient, particularly pregnant women or 
prospective mothers, cases of purpura, and 
those recehdng repeated transfusions. 

The commonest cause of intragroup in- 
compatibility in Rh positive individuals, as 
well as an explanation of some of the 10 per 
cent of cases of fetal erj'throblastosis in which 
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the mother is Rh positive, lies m the Hr factor velopment of an inflammatory reaction folloiv- 
(Levine et al ) This gives rise to a rare mg sensitization requiring an incubation pe 
atj-pical agglutinm de^eloplng m Rh positive nod of about seven da>s and sometimes lead 
persons and clnmpmE the blood of all Rh mg to sesete, even generalized dermatitis 
negative persons, as well as some Rh positive The pruritus accompanying pediculosis seems 
Ihe existence of the anti Hr agglirtmm has to depend largely on the existence of hyper 
been confirmed, and some immunologists sensitiveness 

claim that such serum can be used to determme The experiments of these authors may also 
the heterozjgocity of males, but this pomt is appl> to a larger field— the eczematoid lesions 
still disputed observed in scabies and other mite infestations 


F INSECT BITES AND STINGS 
Logic demands that insect bites and stings 
be included among the parenteral injectants 
The cutaneous and constitutional reactions 
that follow them maj be due to toxicity {i e , 
to the primary toxic action of the insect’s se- 
cretion, as, for example, the poison of the bee), 
or to a hypersensitiveness to insect protein 
introduced into the body by the bile or sting 
It surely cannot be denied that there are 
numerous instances in which toxic substances 
enter the organism as a result of the bite, 
followed by more or less severe local and even 
general symptoms However, there have cer 
tamly been enough observations of the other 
kind — cases in which an underlying allergic 
mechanism was demonstrated beyond ques 
tion It IS known to be possible to allergize 
human beings by allowing them to be bitten 
by flies, fleas, and other insects at intervals of 
several days (Hecht, Boycott) Moreover, it 
has been observed many times that the first 
bite or sting causes nothing more than a mild 
local reaction, while after a number of them 
the subject reacts with several local and some 
times even general manifestations This se 
quence was confirmed by the careful expeii 
mental studies of Peck, Wright, and Gant*®* 
on bites of the body louse Repeated expo 
sure to bites resulted in the development of 
dermal hypersensitiveness to them in the ma 
jonty of subjects Contrary to previous 
opinion, the feces of the louse played an im 
poitant part in this induced reaction There 
are apparently two components to the ‘ louse 
bite reaction” the purpuric element due to 
the trauma of the act of feeding, and the de 
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Most of the dermatitides m scabetic patients 
are undoubtedly the result of treatment, me 
chamcal irritation, or exacerbation of exist 
mg seborrheic dermatitis Some instances, 
however, cannot be explained on such a basis, 
and sugg^t specific sensitization to the mite 
or some of its products Dermatitis in work 
ers unloading imported cheese infested with 
mites of the Tyro%lyphiis family, which is also 
known to be responsible for eruptions m 
handlers of dried coconut kernels, was re 
ported by Dowling and Thomas Except 
for a few small urticarial lesions on the fore 
arms of one patient, the eruption in no case 
suggested a parasitic cause but was characteris 
tic of a dermatitis In the light of the above 
experiments on lice, one might explain the 
urticarial lesions as primary toxic effects of 
the mite bites and ^e dermatitis as a phe 
nomenon of sensitization 
Additional proof of the allergic nature of 
these reactions to insect bites and stings is 
based on both natural and artificially induced 
hyposensitization resulting from repeated bites 
or from injections with insect extract Thus 
Stok.es'"® and other authors have pointed out 
that natives in countries mfested with the 
black fly very frequently acquite a high degree 
of immunity to this insect, while white immi 
grants manifest severe reactions Further 
more, the susceptibility to the bite of bed 
bugs manifested by Americans traveling on 
the Contment, is well known There is a 
higher mcidence of msect dermatoses among 
chddren than among adults Some persons 
develop a season’s immunity in about ten 
days, but react again, although less violently, 
the following season The immunity of in 
digenous cattle has long been recognized 
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Ellis and Ahrens,’'^ Fisher, Benson and 
Semenov, McLane,'®*^ and others haw re- 
ported successful hjiiosensitization with bee 
extract, Benson*®^ with mosquito extract, 
Jlclxor and Chemey'^ with flea extract, 
Jlorrow’^ with chigger extract, and Afease”*^ 
with deer fly extract. That the antigenic 
substance is of protein origin was indicated, if 
not proxed, by Elhs and Ahrens,**’ who 
showed that a saline extract of bee substance 
that had been subjected to trj-ptic digestion 
failed to elicit reactions According to Ben- 
son'*“ indixnduals hx-persensitixe to mosquito 
react to extracts of both male and female 
mosquitoes. Since the male of this species 
does not sting or produce venom, reactions to 
the male extract lend strong support to the 
assumption that the allergx is in relation to 
mosquito protein. 

Allergic reactions are known to occur from 
bites or stings of bees, wasps, horseflies, flies, 
gnats, mosquitoes, fleas, lice, and bedbugs 
The most dangerous of these is bee sting 
allerg)*. A report by Braun'”’ illustrates the 
proportions this particular allerg)- can assume: 
whenever his patient was stung by a bee, her 
entire body, including the face, became red 
withm one minute; this was followed by diffuse 
swelling The patient felt as though she were 
suffocating and xsas also distressed by persis- 
tent coughing. There were intense cramps in 
the abdomen, like labor pains. There was 
marked apprehensiveness and depression, to- 
gether with trembling of the whole body, fol- 
lowed by a coma-like condition Commencing 
at the site of the sting, generalized urticaria 
spread oxer the entire body Obermayer's*”’ 
report of a sex ere sx-stemic reaction xxithm 
ten minutes following a bee sting is of interest 
in that the local lesion xxas not impressix'e 
Helms’”'® case had the manifestations of 
sex-ere anaphylactic shock, including an im- 
perceptible radial pulse and unobtainable 
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blood pressure, while Jex-Blake’”’ described 
txxo cases xxith fatal termination withm two 
and hfteen minutes respectix-ely 

Ludwig”’- reported an anaphylactic shock 
that he himself suffered after a x\asp sting, 
five weeks prex'iously, a similar sting had 
exoked no allergic reaction whatex-er. He had 
probably been allergized by that first stmg. 
Duke*’® described the sudden death of a child 



Fig iOl Hir£Ksr\siTn-ESES5 TO I\SECT liiTt (Flea) 
Caisixg Blllois Lesion- 

folloxxmg the sting of a wasp, he'”* also ob- 
serx-ed a case of h)'persensitix-eness to the bite 
of the common horsefly Brown and hb as- 
sociates**® reported the unique case of a young 
girl With local anaphyia.\is (ArChus phenome- 
non) following each mosquito bite Systemic 
manifestations resulting from extreme sensi- 
tivit)' to the sting of "xellow jackets” were 
seen by Lincoln'*” and Ow en.'”* Asthma fol- 
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lowing flea bites and even injections of flea 
antigen was reported by Mclvor and 
Chetney,”®* and from bedbugs by Sternberg 
Lahoz and Recatero,'”’ and Jimenez Diaz and 
Sanchez Cuenca 

Less severe but still sufficiently disagreeable 
urticarial and e\cn bullous reactions (Tic 
162) have been observed in individuals hy 
persensitive to fleas and bedbugs 
There is no reason to think that the toxic 
manifestations resulting from the bite of the 
black widow spider are on an allergic basis 
The allergic skin responses to msect bites 
and Stings may appear either in the form of 
immediate wheal reactions or as the late 
twenty four hour papular tuberculin t3T)e re 
sponse The former is the more common 
manifestation of cutaneous allergy to the 
products of insects, particularly mosquitoes 
The late reaction is more typical of the re* 
sponse to bedbugs In a series of experiments 
Hecht succeeded m evoking both t>'pes of 
reaction and is of the opinion, therefore, that 
they are both of allergic origin 
As regards treatment, it should be men 
tioned that hyposensitization appears to de 
pend on the type of reaction in the given case, 

It has been successful in cases presenting the 
late response, while as a rule the urticarial 
forma of hypeisensitiveness cannot be satis- 
factorily influenced (Benson”^*, Sulzberger*) 
The acute systemic symptoms are usually con 
trolled by epmephrine by mjection or ephe 
drine by mouth, although intravenous cal 
cium is often helpful Shannon”®* has found 
that administration of thiamin chloride mark 
edly reduces the seventy and persistency of 
the wheals from mosquito bites 

Although not strictly pertinent to this sec 
tion, the question of hypersensitiveness to 
catgut may be briefly mentioned here 
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Henry'*®' considered the possibility that one 
cause of postoperative evisceration may be a 
local allergic reaction to chromic catgut lead 
mg to unduly rapid absorption, and supported 
his thesis not only with histologic evidence, 
but also by obtaining a positive skin test with 
an extract of chromic catgut m one such case 
TTie patients are thought to be sensitized by 
reason of previous operations, previous pro 
tein therapy, or treatment with sheep serum 
Hmton”®'* had earlier suggested that delayed 
healing and dehiscence of surgical wounds in 
the absence of mfection may result from 
catgut allergy , and that as a consequence in 
cisional hernia or recurrence of hernia after 
repair may ensue He found that about 8 
per cent of a senes of preoperative patients re 
acted to an extract of fresh sheep gut Bab 
cock”®"* studied the tissue reactions to catgut 
by burying short sections m the sterilued skin, 
although there is no proof that the responses 
he elicited all represented true hypersensitive 
ness to foreign protein He also pointed out 
that allergic reactions may be due to the der 
ivation of the catgut (sheep), its content of 
unremoved bacterial products, or to a hista* 
mine like substance it contains, alone, or in 
combination, and that they are especially ob- 
served after thyroidectomy Accordmg to 
Kraissl et al patients with a history of 
allergic disease and/or of previous operation 
were much more likely to react to intradermal 
tests with extracts of plain catgut, chromic 
catgut, or chromic acid than those without a 
history of either condition Moreover, the 
incidence of wound disruption m anmials 
previously sensitized by various methods to 
these substances was far greater than that in 
the control group Pickrell and Clay,'*®^ how- 
ever, were unable to sensitize animals with 
either plain or chromic gut 
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Chapter X\T 

CONTACTANTS 


T he term contactants designates all those 
allergens that elicit manifestations of 
hj-persensitiveness by means of direct contact 
with the skin or the mucosa. This group is 
probably the largest and the most hetero- 
geneous of all allergens, embracing not only 
thousands of A'arious chemicals, including cos- 
metics and drugs, hut also innumerable plants 
and animal products that are capable of 
allergenic action. The clinical manifestations 
^•a^^• considerably. They include mam tj-pes 
and degrees of inflammation of the skin and 
mucosa, such as dermatitis, urticaria, cheilitis, 
and occasionally stomatitis. 

Until recently inflammation of the skin 
caused by contact with poison h*} or a cos- 
metic, for example, was known in .Amenca as 
“dermatitis \*eQenata,” while the European 
dermatologists used the term "eczema.” But 
now that there is a far better understanding of 
the pathogenesis of this tj'pe of skin disease, 
the term “contact dermatitis” is almost 
universally emplo>*ed. This term does not 
indicate, however, nhether or not the contact 
dermatitis is of allergic character. In other 
words, it does not specify n hether the condition 
is the result of local hypersensitiveness or of the 
capacity of the given substance to act as a 
primar) irritant. Jloreover, this differentia- 
tion cannot be made, as one might believe, on 
the basis of the historj-, clinical appearance, or 
histologic examination of the lesions, but only 
by means of properly performed skin tests. 

When the condition is due to pnmaiy* irrita- 
tion, the patch test will elicit reactions (local 
inflammation) in nearly all persons tested. 
If there is an underlying allergj-, on the other 
hand, the patch test will evoke a response only 
in the sensitive patient and not in normal 
controls. This difference is of the greatest 
importance, of course, for a number of reasons 
— therapeutic, prophylactic, and legal. "ITie 
nomenclature should, therefore, be clear-cut 
in this respect. 

Since this subject will later be discu^ed in 
detail (p. 692), only a few important points 
will be mentioned here. In this book the 


terms “allergic contact dermatitis” and “toxic 
contact dermatitis” will be consistently em- 
ployed Xaturally the term “toxic” is not 
employed in the narrow pharmacologic sense, 
but rather to designate strong local chemo- 
toxic irritation. Special emphasis must be 
placed on the fact that the dermatitides 
contracted by industrial workers are by no 
means alwaj's allergic in nature. In fact, a 
large majority of occupational dermatoses are 
caused by primarj' chemical and phj’sical 
irritation due to the use of alkalies, acids, oils, 
solvents, and dyes, which results, without 
underlying allergization, in clinical manifesta- 
tions identical with those of allergic contact 
dermatitis. 

Landstemer'®' and Sulzberger* must be 
credited with the important contribution of 
recognizing the pathomechanism of allergic 
contact dermatitis and of its e.xpenmental 
reproduction. There can be no doubt that 
innumerable allergic occupational dermatitides 
have their origin in the combination of chemical 
substances that are in themselves nonantigenic 
(called haptens), with proteinogenous carriers, 
thus forming a complete allergen. This e.x- 
plains why so many chemical substances and 
ph>'sical agents may become etiologic factors 
in allergic contact dermatitis. 

Landsteiner’s haptenization theorx' also 
explains how a primaril\ nonspecific irritation 
of the skin may prepare the way for a specific 
allergization. For example, if a housewife 
works with soft soap for a long time, she may 
readily acquire an ordinarx' toxic contact 
dermatitis. If, in this condition, she should be 
exposed to turpentine over a considerable 
period the hapten turpentine might combine 
with the skin protein that has been rendered 
foreign to the body as a result of the dermatitis, 
and thus form a conjugate protein antigen. 
The result is a complete antigen capable of 
producing a specific allergic turpentine 
denuatitis. 

In the beginning, the lesions of contact 
dermatitis are fairly well localized to the site 
of the contact; subsequently, howexer, they 
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not infrequent!} spread and cover iarger and 
often far removed areas This progressive 
extension of the lesions goes on despite the 
fact that all contact with the agent has been 
suspended The explanation ma> he in an 
autosensitization to skin protein that has 
become foreign to the bodj 

It IS likewise known to every ph}Sician that 
primary monovalent contact dermatitis ma> 
in time be rendered poljwalent specific and 
finall} nonspecific For example a dermatitis 
originally produced bj bichloride of mercur} 
(e g in the case of a nurse) maj after a few 
weeks be produced bj phenol and formalin 
as well and maj he rekindled after a few 
months hj exposure to anj external noxa 
such as water soap friction or heat A 
satisfactor) explanation of this priman)> 
specific and subsequent!} nonspecific broad 
ened h}'persensitiveness m allergic contact 
dermatitis is furnished by the concepts of 
metallergy (p 28) and patherg} (p 30) 

It would be impossible to submit here a 
complete list of the agents that have been 
found to act as contactants or to enumerate 
the \ arious trades and professions w ith respect 
to the dermatitis-producing substances peculiar 
to each There is probabl} no organic or 
inorganic substance that cannot under ap 
propnate circumstances become an allergic 
contactant ^\^llle some of the more un 
portant substances are mentioned in the 
following pages the reader seeking a more 
exhaustive treatment of the subject is referred 
to the textbooks on occupational diseases of 
the skin such as those of Schwartz and 
Tulipan ’ ’’ and of Prosser WTiite 

The importance of an intimate knowledge of 
the causes of occupational diseases cannot be 
overestimated in our time for the present 
tendency is unquestionably toward increasing 
industrialization which m turn will naturall} 
expose an ever growing number of workers 
m all ranks of life to the hazards of sensitiza 
tion The modem ph}sician therefore re 
quires in addition to his basic medical kno vl 
edge an understanding of technical workmg 
conditions and special knowledge of at least 
the principal hazardous exposures Close 
cooperation of the industrial ph}5ician with 
plant chemists sanitaiy officers and technical 
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experts will often be necessaiy in solving the 
intncate problems presented b} a given case 
The Industrial Hygiene Division of the U S 
Public Health Service in Bethesda Md has a 
special Dermatoses Section headed by Louis 
Schwartz This section is in charge of v ork 
on all Such problems and ma} be consulted in 
appropriate instances 

\\ hile no proper classification of contactants 
based on chemical grounds is as yet possible 
an attempt will be made to discuss them 
according to the nature of the active agent 

A PLANTS A\D THEIR PRODLCTS 

Man} plants irritate such a high percentage 
of human beings exposed to them that the} 
ma} be classed as primary irritants On the 
other hand some cases of plant contact 
dermatitis are from the beginning truly 
allergic in character It may also be possible 
of course that the first efiect was a toxic 
dermatitis and that the skin subsequently 
became specifically allergic to the plant by 
reason of the hapten mechanism Differentia 
tion can easily be made by the patch test 
method if the plant in question produces 
reactions in a high percentage of normal con 
trols It must be considered as an irritant 
othenvise as an allergen 

There are many hundreds of plants that 
are capable of producing a state of hyper 
sensitiveness Only the most important repre 
sentatives can be mentioned here For further 
details and a complete bibliography the 
reader is referred to the excellent treatise by 
Toutoii and for a recent list of plianerog 
amous plants of dermatologic interest to 
Zwick Considerations of space also make 
it impossible to pay due attention here to 
certain questions of considerable practical 
importance — as for example just where in the 
respective plants the allergenically active 
substance is located Thus in grasses parts 
other than the pollen mav also produce allergic 
dermatitis jn a given patient On the other 
hand there are examples available to show 
that the allergen may be restricted to only one 
part of certain plants For example \ ry man 
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reported a case of vesicular dermatitis due to 
hj'persensitiveness to dahlia; investigation 
revealed that the allergenic substance was 
found only in the marginal zone of the tuber 
If must be remembered furthermore that the 
excitant effect not too infrequently vanes 
with the time of the j’ear because of a seasonal 
fluctuation in the intensitj of the excitant 

Unfortunately, a methodical grouping of 
plants according to the principles of sj*stematic 
botanic classification is not possible for the 
purpose of this discussion However, itma\ 
be noted that the majority of offending plants 
belong to the following families- Liltaiear, 
Rauitnciilaceae, Legtimwosae, Eiiphorbiaiear, 
L ntbelliferae, Ertcaceae, Soianaceae, ( om 
positae, and i rltcaceae It would be ideal, of 
course, to subdnide the plants according »o 
the chemical nature of their contained antigens 
But we are not as \et in a position to do ihis 
W’e shall, therefore, consider the more im- 
portant plant conlactants under the following 
headings: weeds, flowers, garden ccgctablc'- 
and fruits, and woods 

1. Weeds 

First and foremost among the weeds, men- 
tion must be made of rhus Two tN^pes are 
responsible for the majoritj of the cases of 
the dreaded rhus dermatitis. Rhus toxicodcu- 
dron (poison ivy and poi^n oak.) in America 
and R. lermcifera m Japan and China W hile 
Blank and Coca. Shelmire, and Stexens pre- 
sented e\ idence to the effect that the excitants 
in poison i\y, poison oak, and poison sumac 
are allergenically and immunoJogicallv 
identical, the plants are by no means alike 
Poison ic-)- [R. toxicodeudron radtcans) is either 
an erect bush, 2 to 4 feet high, a trailing shrub, 
or a climbing vine growing up on trees to 
heights of from one to several feet from the 
ground. The leaves have long stalks bearing 
three leaflets, are shiny on their upper surfaces, 
and at certain stages are red-tipped (Fig 
163). Poison oak {R. loxicoJeiidron dtxerstloba) 
is generall}- a low shrub, 3 or 4 feet high, 
and occasionally, under special conditions, 
a treelike plant growing to a height of 14 
feet, with leaflets somewhat resembling oak 
leaves(FiG. 164). Far less important is poison 
sumac (R. toxicodendron tcrmr), a member of 
the same family, which grows in swamps as a 


shrub with slender stems and attains a height 
of 10 feet or more (Fig. 165) The American 
types of rhus cause inflammation of the 
skin in direct contact with the fresh sap of 
the plants; but it is the dried sap of the 
Japanese R. te'itf-t/era on lacquered articles 
(mah jong pieces, earphones, and wooden 
ornaments such as bracelets and brooches) 



Fic 163 Poison 1v\ tR/iiis toxicodendron radically) 
(Court«\ liureau ol Plant Indusln L S Department 
of \gnculture) 


that IS the cause of what is known as “lacquer 
dermatitis ” 

Regarding the question as to whether verj 
hypersensitive individuals may develop skin 
manifestations from mere proximity to the 
plant, investigations have shown that this 
claim IS erroneous, since the allergen is not 
volatile. It IS true, of course, that the 
contact can be indirect, through iv} -con- 
taminated intermediarv objects, such as cloth- 
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ing shoes work tools door knobs heads of 
golf clubs steering w heels of automobiles 
pets udders of cows the hands of other persons 
who have touched poison ivj or even wind 
borne particles released when poison i\> is 
burned Howell^*® confirmed (his (ast tjpe 
of exposure and concluded that the actual 
smoke of the burning plant is incapable of 
causing clinical dermatitis but that small 



(Courtesy Bureau of Plant Industry U S Department 
of \gncu ture) 

particles of the leaves soot and charred 
matter carried by the smoke ma> contain 
sufficient active principle to do so A umque 
instance is that of a rhus sensitive veterinarian 
who had a severe dermatitis on the arms after 
performing a rectal examination on a cov 
which had eaten poison ivy leaves(Urbach) 
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Shelmire'’^ repeatedlj made the following ex 
penment He gathered poison ivy thoroughly 
washed his hands with soap and water and 
then at intervals rubbed the skin of hyper 
sensiUve individuals He found that sufficient 
oleoresm to evoke dermatitis remained on his 
hands for as long as six hours These obser 
vations are readily understood in view of the 
fact that 0 000001a cc of urushiol (the chemi 
cal principle of R lermafera) in a drop of 
oil can produce a dermatitis when applied to 
the skin (Toyama) 

Poison ivy allergy is unquestionably the 
most common disease of hypersensitiveness in 
(he Lnited States Spain demonstrated the 
existence of this condition in 6a per cent of 
persons over 3a years of age and others have 
obtained comparable figures Bovs and girls 
of camp age give a higher percentage of 
positive reactions than adults \11 the prm 
ciple races appear to be equally susceptible 
prov ided opportunities for exposure exist In 
fants are not sensitive to poison ivj How 
ever by applying an ivy paste Straus was 
able to elicit cutaneous reactions in i3 per 
cent of the infants tested Rhus dermatitis 
18 nol followed by immunity On the con 
trary the degree of h> persensitiv eness appears 
to become higher No such thing as natural 
hypersensitiveness to poison ivy has been 
observed in animals however it is possible 
lo produce the condition experimentally 
employing guinea pigs and monkeys (see 
p 4o) 

The active principle in poison ivy is called 
toxicodendrol in poison oak lobinol and in 
R xermctjera urushiol All three appear to 
be identical they represent a catechol with an 
vinsaturated side chain and the chemical 
behavior of a polyhydnc phenol According 
to Shelmire ■*” the dermatitis producing prin 
Ciple IS not an oil as previously thought but 
a dialyzable fraction of an oleoresm soluble 
m water 

Two types of the dermatitis are observed 
First there is the toxic form which occurs in 
everyone shortly after adequate contact with 
the milky juice of the mature poison ivy plant 
The skin imraediatelv turns white as though 
It had been painted with trichloracetic acid 
after a brief interval the area becomes black 
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because of the oxidation of the i\y juice An acute dermatitis in the spring or early summer 

eschar forms and then sloughs off in from and continues until the first killing frost, 

eight to ten finj-s. Complete healing with scar At the onset, the eruption is usually er}*them- 
formation requires about two weeks. This atous, scaling, and pruritic. During the 

juice has the same caustic effect on the skin first fen years the dermatitis is strictly 

of all animals tested (Shelmire). seasonal, corresponding closely with the gron- 

In contrast to this toxic dermatitis, there IS ing season of the plant, with frequent 

the allergic dermatitis that can be elicited m exacerbations caused by massive exposures, 

human beings and certain species of animals Sooner or later the eruption becomes perennial; 
ten days after experimental exposure fField the erj-thema, edema, oozing, and crusting 
and Sulzberger’”^), or that develops in hj-per- disappear, but the pruritic, lichenified areas 



Fig 155 Poisox SrjiiC (iWwlowflrfcKrfwn twur) 

(Couilesj Bureau of Plant Industry-, L'. S Department of .Agriculture) 


sensitixe individuals a few hours after contact, 
usually running a stormy course of one to three 
weeks or longer. Its clinical manifestations 
may be acute or chronic. The former tj-pe 
generally includes dermatitides with marked 
swelling and vesiculation (Fios 166, 167), 
less commonly erx'sipelas-Iike erj'thema, ac- 
companied by high fever and prostration. 
Rarely, -visual disturbances, delirium, and 
even death have been obserxed. 

The chronic eruption usually begins as an 

i>« FiEiD. H., an4 SciZBE»CE», XI B J .Xllergy 7* IJ9. 1934 


persist ex'en during the xxinter months, while 
sex-ere acute flares are observed during the 
groxxing season of the ixy plants. Moreover, 
not only the skin, but also the mucosa of the 
mouth and gastro-mtestinal tract may become 
inflamed — for example, after ixy leaves have 
been chewed, or after a tincture of ixy has been 
taken internally. 

The diagnosis is generallj" easx* Most 
patients are aware that they haxe been in 
contact xxilh poison ixy or poison oak a day 
or txvo before. The manifestations are usually 
confined — in the beginning, at least — to the 
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areas of the body that ha\e been exposed to 
the plant Ho\\e\er, lesions are not jn 
frequentlj obser\ed on the genitalia and about 
the ejes and mouth — the active principle 
being transferred bj the hands In this 
connection, Pratt and Corson‘«* found that, 
contrarv to popular opinion the fluid contents 
of natural!) acquired and patch test induced 
poison iv) vesicles and bullae do not produce 


the patient « ill acquire a poison ivy dermatitis 
under ordinary conditions of exposure 
(KeiP**) A negative patch test properl) 
performed rules out the possibilif) of poison 
ivy as the cause The test is done by applying 
to the skin a minute portion of a bruised 
fresh leaf or a partide of dried poison iv} seed 
of the size of a gram of sand Care must be 
taken however not to leave thepatcheson the 
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Fio 166 \er) severe acute dermatit s of face 



Fig 165 raiso\ hi Patch Te^ts niTH CuLoxoroiOi 
AND Alcohol Extracts 

Showing that active principle is probablv an oJeoresm 

new lesions on the same individuals or on other 
susceptible persons 

In cases in w hich the diagnosis seems doubt 
ful, It can be determined b) a patch test 
(Fig 168) It should always be remembered, 
however, that a positive teat does not prove 
that the dermatitis is due to poison ivy, but 
simpl) indicates sensitization, past or present 
]^Ioreover, it does not necessanl) mean that 
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Fic 167 Lesions confined to feet patient wore open 
sandals 

skin longer than one hour for nonspecific 
positive reactions are not unlikely to appear 
after prolonged exposure Patch tests with 
acetone extracts of the leaves are more ac 
curate This method ma) incidental!) be 
used m relation to all plant dermatitides 

Technic Onepartbv weight of the leaves or some 
other portion of the plant such as the seeds is ex 
traded for twent) four hours with five parts of acetone 
with frequent shaking The acetone extract is then 
evaporated down to one fourth the onginal volume and 
stored in t ghtiy stoppered bottles properI> labeled 
and dated The stoppers are fitted w ith a glass rod for 
Convenient application in testing The patient should 
he advised to remove the patch test immediateb and 
wash the site with soap and water if untoward reactions 
ensue The speafic oleoresins of the vanous plants can 
also be used for patch tests 

Hie management of plant dermatitis ma> 
be divided into proph>laxis and treatment 
The proph) lactic measures include (1) avoid- 
ance or eradication of the noxious weeds, 
(2) protection of the skin, and (3) specific 
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immunologic methods. The therapeutic 
measures comprise local applications and 
specific hj"posensitization. 

If avoidance of poison i\y in a gi\en locality 
IS impossible, the patient should endea\orto 
eradicate the weeds. L. W. Kephart of the 
Bureau of Plant Industrj’ of the United Slates 
Department of Agriculture has issued a \er>- 
\aluable buUetm on the control of poison i\y. 

Many local prophylactic methods have been 
ad\-ocated for the purpose of oxidizing — 
and thus rendering nonirritant — the aclixe 
principle of the plant. Schwartz ct al.*”* rec- 
ommended the use of an ointment containing 
sodium perborate as a nonirritant and non- 
staining oxidizing agent. 

The ointinent contains 10 per cent sodium perborate 
in a base consisting of the following castor oil 21 S per 
cent, obv-e oil 21 5, anh\-drous lanoUn 21 5, dighcol 
stearate 12 9, refined parafiin S fi, bone aad 2 0. and 
Duponol pure 2 0 A thick la%er of the omlment 
is applied before possible exposure Clothes must be 
remoied before the ointment is wished of! to prevent 
exposure of unprotected skin to contaminated clothes 
Before clothes are again wore, the> must be decon- 
taminated 

Potassium permanganate (1:1,000) and 
ferric chloride (3 to 5 per cent, in equal parts 
of glycerin and water) are also advocated for 
prophylaxis, but great care must be exercised 
in the use of these remedies, since they some- 
times lea\e unsightK stains or even persistent 
pigmentation of the skin. 

How ell, howexer, holds that no known 
topical prophylactic application, including 
thorough and prolonged washing with soap 
and water, 10 per cent ferric chloride in solu- 
tion or ointment, 10 per cent potassium 
permanganate, and sodium perborate oint- 
ment, is capable of preventing poison i\y 
dermatitis or mitigating the eruption after 
contact has occurred. Petrolatum and oint- 
ment bases containing oils caused spread of 
the dermatitis, due to the solubility of the ixy 
oleoresin in oily mediums. 

Since oxidation destrox's the eczematogenic 
properties of poison ixy. Sizer and Prokesch”” 
recently emplox'ed mushroom txTosinase as a 
means of enzxTnatic detoxication, and found 
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that applied before or simultaneously with the 
poison ny concentrate it greatly reduced the 
dermatitis-producing capacity of the latter. 
If it IS equally successful when apphed some 
time after the toxicant has reached the skin or, 
preferably, after erx'thema has developed, a 
new method of treating poison ixy dermatitis 
willbeaxailable 

The local treatment of the tx-pical actix-e 
case consists chiefly in the application of 
Soothing and antipruritic lotions. A formula 
is as fotlow's: 

Cm orCc 

B Phenol 1 gr. xv 

Zinc oxide 

Talc flo 20 tfd o V 

GI}cenn 

Water no q s ad 100 dU q s ad f5 ni 

M Sig ■ \pp!> locally often enough to stop itching 
WTiere it is desired not to use phenol, 2 per 
cent calmitol maj’ be substituted m this 
prescription. In cases where the lesions be- 
come secondarily infected, a 5 per cent sulfa- 
thiazole cream or penicillin ointment may be 
used Cold compresses of 3 per cent boric 
acid or 1:5,000 potassium permanganate are 
beneficial during the acute stages. Wet dress- 
ings with aluminum acetate are exceedingly 
helpful. 

The soluuon is prepared by dissoKmg one level 
tea<p4x>n(iil of lead acetate in one third glass of boiling 
water, and three level teaspoonfuU of alum m one- 
third glass of boiling water The latter is poured into 
the former, the white preapitate allowed to settle, and 
the dear solution poured into a bottle and appropnately 
labeled It is then used as a wet dressing for not more 
than ten minutes, although if itching recurs a httle more 
mav be daubed on and permitted to dry . In new cases 
a smgle application is often all that is necessary 

Epstein^” reported one or tw 0 injections of 
calcium intravenously to be helpful in reducing 
the inflammation and pruritus, calcium therapy 
being continued thereafter by mouth 

Specific treatment is employed both for 
prophylaxis, either preseasonal or perennial, 
and for active or coseasonal therapy. There 
are two principal methods — the parenteral 
and the oral administration of poison ixy 
extracts or their oleoresins. It was Strick- 
ler***' who first reported favorable results in 
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rhus dermatitis from specific treatment ad 
ministered intramuscularly WTiile the 
effectiveness of this method for ph> lactic 
therapy as well as for preseasonal protection 
has been confirmed bj many investigators 
(Spain and Cook, Blank and Coca, Caulfeild, 
Mollitsch and Poliakoff, and others), certain 
investigators (Krause and Weidmann, Corson, 
Zisserman and Birch, Greenberg and Mallozi, 
and others) were unable to corroborate it 
The present writers have only occasionally 
observ ed successful prophylaxis by this 
method It has, however, shortened the 
course of the disease m some acute cases 
On the other hand, severe exacerbations have 
been seen by Pillsbury,'”® Stevens,*" and the 
present writers The reason for these diver- 
gent results IS not known 
French and Ilalpin**" reported the use of a 
5 per cent extract of poison ivy in absolute 
alcohol in the treatment of 2,544 cases of 
dermatitis Just prior to injection the con 
centrated extract is diluted 1 10 with saline, 
and administered intramuscularly in slowly 
increasing amounts dailj for four or five da>s, 
reaching a dose of 0 4 or 0 5 cc of the 1 10 
dilution Results were satisfactory m the 
majority of patients, particularly as regards 
control of itching and shortening the course of 
hospital treatment Experience with pro 
phylactic use of this extract was less extensive, 
but appeared to be promising The junior 
author has found this method of distinct value 
in the therap) of a number of cases Strauss 
and Spam"”‘‘ recently described a method 
for preparing a new type of extract from poison 
iv}’ and like plants (as well as pollen oils) 
whereby the active principle consists of an 
alum precipitated pyridine ivj complex sus 
pended in saline solution This was found 
capable of producing poison ivy sensitization 
of guinea pigs by the parenteral route, and 
gave encouraging clinical results when em 
ployed ph> lactically and prophylactically 
A comprehensive review article on the status 
of poison ivy extracts was recently presented 
by Stevens®" « 

The second and increasingly popular method 
of specific hyposensitization is the oral one, 
which, incidentally, is well over a hundred 
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years old In 1829, Dakm reported on the 
benefiaal effects of chewing the leaves of the 
poison ivy plant, adding that it was an old 
practice among the American Indians In 
1898 , Alumbaugh made an alcoholic extract 
and claimed good results with a third decimal 
dilution taken hourly for twenty four to 
forty eight hours Twenty five years ago 
Stockier, also Schamberg, recommended pro- 
phylactic administration of 2 drops of tincture 
of Rhus toxicodendron to be increased bj 1 
drop at each dose, and taken m water three 
times daily This method did not, however, 
come up to expectations, m fact, pruritus, 
anal dermatitis, and certain gastro intestinal 
disturbances were often observed Gold and 
Masucci“** recently reported successful pro- 
phylaxis with an oral extract of the leaf 
in graduated doses, but state that nearly all 
the patients develop erythema, vesicular 
dermatitis, or pruritus am Ellis“” ob 
tamed good prophylactic results employing 
oral administration of poison ivy antigen in 
tablet form 

Withm the past few years, Shelmire,”^ who 
has made especially valuable contributions to 
the study of weed allergy, has recommended a 
new prophylactic method, consisting of oral 
administration of specific oleoresins, with w hich 
he himself as well as Goldman^” had excellent 
results 

Technic One drop of a I 2S dilution of ivy oleo 
resm in com oil is given daily for one week, 2 drops 
daily the second week 5 drops the third week lOdrops 
the fourth week and thereafter 15 drops every other day 
until the contents of a 1 ounce bottle have been con 
siuned If a covered patch test with a 1 100 dilution 
of ivy olcoresin in com oil is positive at this time oral 
treathienf sihruAf 6<f cuirfoTa'frf 
for the oleoresins develop as evidenced by a flare up of 
healed patch sites or the appearance of erythema urti 
cana, flushing or abdominal cramps treatment should 
be interrupted and resumed later w ith a low er dilution 
To prevent dermatitis of the lips and allergic reactions 
of the mouth and throat the drops are given in an 
ordinary gelatin capsule or taken w ell diluted in cream, 
through a straw 

It IS known that the leaves of poison iv) 
plants differ considerably m ‘ toxic" potency, 
depending on whether or not they are dried 
out, dry leav'es losing most of their allergenic 
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capacity. On the other hand, the senior 
author found that dried poison seeds have 
a uniform potencj*, a distinct ad\*antage in oral 
therapy. The best results are afforded by 
the perennial technic. Children under 10 years 
of age receive 1 mg. in enteric coated tablets 
(Rhu-Sem*) three times a week, the dose being 
increased to 1 tablet a day from March to the 
firstfrost. Foradults the same schedule is fol- 
lowed with tablets each containing 5 mg. The 
senior author has used the dried poison ny 
seeds for both prophylaxis and treatment for 
the last three years. About 50 highly allergic 
patients who took Rhu-Sem perennially re- 
mained entirely free despite considerable expo- 
sure to poison uy. If a dermatitis de\elops 
in an unprotected indixadual, it is often pos- 
sible to mitigate the course of the condition 
b}* giiing one capsule daily on an empty 
stomach. 

Far less commonly, short and giant ragweed, 
patthenium, cocklebur, burweed, biltenveed, 
sneeaeiveed, firewheel, marsh elder, alfalfa, 
bur clover, eugenia bush, and other weeds are 
the cause of severe dermatitis in farmers and 
others w hose w ork or recreation take them out 
of doors. In Australia, the capeweed has 
been similarly reported. The unclothed parts 
of the body are, of course, most frequently 
affected, later, however, other areas as well 
become involved through contamination with 
the allergen. \MiiIe the manifestations gen- 
erally appear only during the growing season 
of the given plant, the eruption may oc- 
casionally be perennial. This is explained 
by the fact that the patient may be constantly 
exposed to the effect of the weeds through dust 
particles remaining in his clothes, or by working 
in bams or warehouses holding traces of the 
causative plant (Brunsting and Anderson"*®) 
Likewise, Shelmire^** has demonstrated that 
some cases of so-called ‘‘milker’s eczema” 
were due to weed oleoresins with which the 
cow hair was contaminated Of the weeds, 
the marsh elders, including narrow leaf 
marsh elder {Ira anguslifolia), as well as 
burweed marsh elder {Iva yanlhiJoUa) and 
Small poverty weed {Ira axilfans) appear to 
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be common offenders (Smith, Prince, and 
Cole*^®‘; Bowen). 

It is erroneous to consider these usually 
seasonal dermatoses routmel3' as pollen 
dermatitides. \\’hile ripe unwashed pollens 
give strongly positive reactions on patch 
testing, other parts of the plants, such as the 
leaxes, stalk (Coca), and seeds (Urbach), 
can also do so. According to Brown, Milford, 
and Coca,"“ the plant oils are the active 
principle in the production of certain eczema- 
tous pollen reactions of the contact type. 
In a series of exhaustive studies, Shelmire^" 
showed that the pollen of even’ weed contains 
an ether-soluble oleoresinous dermatitis-pro- 
ducing fraction and a water-soluble albuminous 
hay-fever-producing fraction. These specific 
oleoresins are present not only in the pollen, 
but also in other parts of the plants. This 
IS not to say, however, that ever>- weed 
dermatitis is necessarily attributable to the oil 
fraction. Thus, Chobot reported that an 
e.xtensive dermatitis was provoked in a hay 
fei-er patient by patch testing with the purified 
albumm precipitate of the pollen. Contact 
dermatitis from ragweed pollen is a common 
occupational hazard of workers in the flour 
and grain industries (Jordon, Campbell, and 
Osborne"”). Contact dermatitis due to air- 
borne pollens IS discussed further in chapter 
XXI. 

The diagnosis of contact dermatitis due to 
weeds can be confirmed by patch tests with 
ether or acetone extracts of the plants. Hjpo- 
sensitization can be accomplished by oral 
administration of oleoresin in oil, as in rhus 
dermatitis. 

Saunders"** has pointed out that mites of 
the family Tyroglypliidae in straw can cause 
eruptions indistinguishable from contact der- 
matitis. A similar w aming is pertinent more 
generally with reference to "pseudophyto- 
genic” dermatitides produced by various 
insects whose habitats are the plants of the 
garden and field (Zwick"^), as well as mites, 
particularly the Pediculoides renlricosus which 
causes “grain itch,” and molds infesting 
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\egetation Onlj diagnostic care and 
appropriate tests will distinguish these cases 
from those due to epidermal sensitization to 
the plant itself 

Although poisonous thus species are con 
fined to North America, eastern Asia, and 
Japan, Merrill'^’’® has pointed out that \anous 
tropical representatives of the family Ana 
cardtaceae, to which poison ivy belongs, are 
capable of causing violent dermatitis similar 
in many respects to poison ivy dermatitis 
They occur as woody plants, chieflj trees, 
but including some shrubs and vines and are 
found almost everjnvhere in the Indo Malay 
sian, Micronesian, and western Polynesian 
regions Eruptions follow contact with the 
fresh sap, which quickly turns black on 
exposure to the air, with fresh leaves, or in 
certain species with freshly sawed lumber 
The mango like trees are particular offenders 
Their active principle is the same as that of 
rhus Among the interesting clinical examples 
may be mentioned the report ofLivingood, 
Rogers, and Fitz Hugh‘S®* that soldiers suf 
fered dermatitis from wearing clothes marked 
by nativ e dhobies or w ashermen with the black 
indelible liquid content of the nut of the ral or 
bella gutti tree, probabl> Semecarptis aita 
cardtum, the> suggest that the term “dhobie 
itch” as referring to tinea cruris and 
epidermophytosis be discontinued Gold 
smith“” observed 16 cases of acute dermatitis 
from contact with a mail pouch contaminated 
with bhilawanol oil or marking nut oil (Ana 
cardtum occidentale) The manzanillo tree in 
the Caribbean area has been responsible for 
numerous cases of severe dermatitis venenata 
(Satulsky and Wicta'*®*) and severe kerato 
conjunctivitis (Snow and Harley'^®*) Con 
tact may occur not only with the tree itself, 
but even with the wet sand around it or with 
dew falling from the tree Hitch“'® observed 
dermatitis from contact with the acajou tree 
{Semecarpus atrd) in New Caledonia, the 
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Loj'alty Islands, and the New Hebrides group 
Markson«'> reported 8 cases of dermatitis of 
exposed parts in candy factory workers caused 
b> the Brazil nut and its oil Patients sensi 
tive to poison ivy invariabij also react to 
cashew nut shell liquid one of the products of 
the Anacardiaceae family of plants (Keil 
ttasserman and Dawson*'®) This sub- 
stance is used in the manufacture of certain 
resms and plastics which are incorporated in 
brake Immgs and electrical insulating mate 
rials The dermatitis arises from handling the 
raw oil, and in some cases even the finished 
resinous products derived from it 

2 Flowers 

Hypersensitiveness to prtmrose occupies ap 
proximatelj the same position m Europe as 
does rhus allergy m America Primrose is a 
very common house plant in Europe The 
hypersensitiveness is particularly in relation 
to the Japanese primrose {Primula obcomca) 
The active principle is primin with which 
Bloch'*® succeeded in allergizing 100 per cent 
of the human beings and animals tested 
Perutz and Rosner,**’ as well as Urbach,'*'* 
were able to transfer primrose dermatitis 
passive!) The latter was repeatedly able to 
reproduce the clinical picture of dermatitis b> 
the passive transfer method, using fluid from 
spontaneously formed blisters (p 151) This 
unequivocal!) proves the allergic nature of 
primrose dermatitis Itching erythema 
papules, and bullae are the chief mamfesta 
tions, generall) confined to the sites of contact 
Not infrequent!), however, all of the skin be 
comes allergized and even the mucosa of the 
eyes and mouth (Bircher) ma) become 
mvolved 

Palmer and Freeman'*** reported erythema 
of the face and follicular eruptions as well as 
extensive dermatitis on the hands and fore 
arms — the so called hly rash — in persons 
engaged in reaping and mowing fields of 
narcissus These patients presented positive 
immediate reactions to the pollen and delayed 
reactions to the leaves and stems of the nar 
cissus plant These authors achieved almost 
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total desensilization by prophylactic injec- 
tions of leaf or stem extract. » 

In addition, the following flowers are re- 
ported to ha\e produced dermatitis: aster, 
camomile, carnation, clove, cosmos, chrys- 
anthemum, daffodil, daisy, flax, gaillardia, 
helenium, hop, hyacinth, iris, marigold, mistle- 
toe, petunia, philodendron, pjTethrum, tuhp, 
verbena, and zinma. Florists and housewives 
are most often affected. The hands, forearms, 
face, and neck usually show a recurrent vesicu- 
lar eruption. Sometimes, though rarely, con- 
tact urticaria may result (Shelmire'’0 

In Hawaii, common causes of dermatitis are 
the kahili or ram flower (Greitllea bankstt) and 
the mango tree, both the fruit and the leaves 
of the latter causing eruptions 

Xow and again the allergen is contained 
onlj in the bulbs or the roots Thus, 
Bertwistle**'* and Caulfeild”'* reported derma- 
titis due to tulip bulbs. Johnson"’^ a case due 
to hyacinth bulbs and Derbes*”' one due to 
narcissus bulbs. Rappaport and Welker'*'* 
found that the active substance was confined 
to the ether-soluble fraction of the plant 
0ms roof is the dried root of certain species 
of the iris (see p. 278). While it acts chiefly 
as an inhalant allergen, the literature contains 
quite a few cases of dermatitis, particularly of 
the face, due to orns root Dermatitis due to 
derrts root was described by Dome and Fried- 
man,'*"® and to the related Lonchocarpus or 
timb6 by Oliveira Luna.*"" 

Some plants, such as wild parsnip {Pastinaca 
iatixa), cow parsnip {Ileraclenm). common fig 
(FiVhs), common agrimony {Agnmojiia lupa- 
tana) and herb of grace {Riila grareaUiis), are 
photosensitizers. They produce a xery char- 
acteristic dermatosis known as “meadow grass 
dermatitis” (dermatitis bullosa striata praten- 
sis). The clinical picture of this condition, 
first described by Oppenheim and Fessler.**'* 
consists in bright-red, slightly elexated spots, 
and narrow, rather long streaks that are inter- 
crossed here and there. Vesicles with watery 
content are seen on top of these red spots and 
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streaks (Fig 169). The characteristic histor}' 
IS that the patient was sitting or Ijnng on a 
grassy field on the previous day, w hile more or 
less disrobed , and it w ill often be seen that the 
skin condition is confined strictly to those areas 
that came into direct contact with the grass. 
Accompanied by intense itching, the dermato- 
sis makes its appearance some twenty-four 
hours after the exposure The condition sub- 
sequently assumes a streakj- striped appear- 
ance, looking at first glance as if the skin might 
ha\e been scratched by a sharp-edged instru- 
ment The condition heals rapidl} , leaving 
residual pigmentation, however, that persists 
for a long time The first such case in the 



American literature is the one reported by 
Corson '*“ 

Kitchexatz'*"" set up the hjpothesis that the 
disease may be caused by the photodxTiamic 
action of some of the components of the plants. 
He pomted out that when a person with wet 
skin — rafter bathing, for example — lies down 
on the grass, the w eight of his body, or pos- 
sibly some other trauma, crushes the plant 
and thus expresses the active substance, which 
in turn impregnates the skin; this would ex- 
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plain \\hy only these areas react to light 
Hirschberger and Fuchs, indeed, were able to 
reproduce the characteristic features of derma- 
titis pratensis by rubbing the skin with ele 
ments of parsnip and then exposing the treated 
areas to sunlight According to the ezperi 
mental work of Kuske the actne photo 
sensitizer mv'olved belongs to the furocumarm 
group Pursuing his investigations with cer 
tain chemical representatives of this group of 
substances, including bergapten from oil of 
bergamot and oxypencedamm from the roots 
of Pencedamim oslnit/mm, Kuske regularly 
succeeded in producing skin responses after 
exposure to ultraviolet light By means of 
various filters and sources of light, the active 
spectral range was found bj Jensen and 
Hansen'^’* to be located in the long-wave S“c 
tion of the ultraviolet band of the spectrum 
3 GaRDCV VEGETABtrS AND FROTT 

Skin eruptions have been observed, mainly 
in housewives, grocery clerks, canning factory 
workers, and truck gardeners, as due to the 
following vegetables and fruits angelica, arti 
choke, asparagus, carrots, celery, cinnamon, 
corn, figs, garlic, grapes, grapefruit, Irish 
potatoes, lemon lime, mint, mustard, orange, 
parsnip, potato, radish, spinach, tomato, 
turnip greens, vanilla, and water cress Oc- 
cupational dermatitis in the food industry 
has been reviewed b> Schwartz In highly 
sensitive children, circumoral dermatitis not 
mfrequentl} follow s the eating of certain foods, 
particularly spinach, carrots, tomato juice, or 
orange juice While in the majontj of cases 
the skin eruption takes the form of an acute or 
chronic dermatitis, general urticana has oc- 
casionally been reported Thus Vaughan” 
observed a woman m whom this disease could 
be traced to work with starched sheets, after 
the use of cornstarch was abandoned, the 
urticaria promptly cleared up There are also 
some reports of cheilitis due, for example, to 
cinnamon oil m chewing gum (Miller’“) 

Furthermore, dermatitides due to asparagus 
have quite frequently been seen in workers in 
asparagus canning plants (Stemthal) The 
senior author observed the case of a vegetable 
cook who worked in the kitchen of a big hotel 

Jensen T and Hansen K G Arch Dcrmat A Sjph « 
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after handling a large quantity ot asparagus, 
the patient presented a diffuse weeping derma- 
titis on the left hand (Fig 170), the area that 
had been in contact with the asparagus juice, 
the allergic nature of the condition was con 
firmed by a positive reaction to asparagus 
Since the patient stated that whenev er she ate 
asparagus she suffered itching of the gums and 
observed small vesicles on the mucosa of the 
gums, anepimucous test was made by pressing 
the stem of an asparagus stalk against the 
mucosa of the gums for one hour definite 
local vesicle formation was observed 
Carrots have also been found to contain a 
skin sensitizing principle capable of producing 
allergic dermatitis in workers industrially ex- 
posed to their juice (Peck, Spolyar, and 
Mason'*“) 



Confined to left hand m which patient held stalks 
while cleaning them 

Henry'**' found that of 391 workers engaged 
m washing celery hearts, 30 per cent were af 
fected with conta-t dermatitis The causative 
agent is the limonene contained m the celery 
oil and liberated during the washing process 
Similar conditions are observed in the Orient 
Thus Behdjet'*’* reported Jig dermatitis as a 
common occupational disease The juice of 
the raw figs, squeezed out onto the hands when 
the figs are picked, very frequently causes 
bullous inflammation, while the milky sap of 
the stem of the fig can cause a photosensitiza 
tion dermatitis Hadley"'’® made the inter 
estmg observation on himself that not only did 


•«*Pecs S M SioiVAS L W andVlASON H S Arch Dtrmal 
A Syi* 49 1941 

•e>IbiniT S A Beit J Decmat 50 342 1938 

“"Bebdjet H Bull Soc Iranc dedennat ets)ph 40 787 1933 

I 'IlADtEl F B personal commun cation 



Contact ANTS 


385 


contact ^ith the juice of the foliage of wild 
parsnips promptly result in a vesicular derma- 
titis, but also that the ingestion of cooked 
cultivated parsnips induced urticana. 

Finally, workers engaged in sorting and 
peeling granges and lemons not infrequently 
present eczematous eruptions on the hands 
and arms, as w ell as on the face. The senior 
author*®^ determined that the causal factor 
in these cases is the volatile oil contained in the 
outer layers of the peel. However, in patch 
testing with citrus peel, special care must be 
taken to avoid breaUng of the cells m the peel 
and consequent exposure of the skin to the 
citrus oils, which are primarj* skin irritants 
(Schwartz‘S®). Hazen'*®' found orange skin 
to be a not infrequent cause of dermatitis of 
the eyelids in housewives and others. 
patch and elimination tests he showed that in 
some cases the response was contined to the 
sUn of Florida oranges and did not occur w ith 
that of California oranges. An excellent sum- 
mar>* of citrus fruit dermatitis was contributed 
by Beerraan, Fonde, and Callaway. 

In connection w uh the subject of hx-pcrsen- 
sitiveness to garden vegetables. alterg>' to the 
plant rauft mt be <}\erleol^ lie 
must consider here, of course, all the \anous 
dermatitides obser%'ed in cigar makers and in 
tobacco workers and dealers. In some in- 
stances, according to \'ero and Genovese, 
the allergen is to be found not m the untreated 
tobacco leaves, but in leaves that have under- 
gone curing and fennentation processes. In 
still other cases, the hj'pcrsensitiveness is in 
relation to gum arable, gum tragacanth, or 
glucose svrup, w hich are used for preparing the 
wrappers in cheap cigars Cigar and cigarette 
smokers may acquire cheilitis or circumoral or 
finger dermatitis through the action of certain 
added ingredients (e g., diethyfene ghxol — 
Xewman*®^), or may become hv'persensitive 
to the paper of the mouthpiece (Lenk'“*). 
Occasionally, urticaria (Rappaport and Hoff- 
man''^) or angioneurotic ^ema (Vaughan”) 
is observed. The acrolein combustion prod- 
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nets of the glycerin m cigarettes were found to 
be the cause of the urticarial responses 
reported. 

4. Woods 

A glance at the extensive literature on n ood 
alJergA' will certainly suffice to create the im- 
pression that everj' w ood can, under appropri- 
ate conditions, produce allergization. Exotic 
trees are especially frequent causes of derma- 
titis Senear, **“ who has contributed a valu- 
able revnew of this subject, has listed the 
following as the most important: aroeira, 
Borneo rosewood, boxwood, Brazilian walnut, 
cocobolo, coco wood, ebony, eucalj’ptus, 
Japanese hardwood, lemonwood, macassar 
wood, mahogany, mahwah, mango wood, olK e- 
wood, partridge wood, redwood, rosewood, 
satinwood, teakwood, and yew. It must be 
mentioned, however, that native woods act as 
allergens far more frequently than is commonly 
supposed. Outstanding among them are 
acacia, alder, beech, birch, chestnut, cedar, 
elm, maple, mesquite, oak, pine, poplar, prune, 
and spruce. On the other hand, there is a 
mark^ variation in the frequency with which 
the different woods produce sjmptoms 

The fact that wood may contain a primarj* 
irritant of non-allergic nature is illustrated by 
Lanclor’s'^’ report of an epidemic outbreak of 
dermatitis in Singapore due to the smoke of 
Binjai wood (the bark of Mangifera caesia, 
commonly known as the wild mango) when 
burned in kitchen stoves The irritant was 
shown to be volatile. 

Needless to say, the allergic character of a 
dermatitis must always be confirmed bj* ap- 
propnate skin tests, using moist sawdust and 
alcoholic or etheric extracts of the woods 
(Fig. Ill), for it must be remembered that 
nonallergic inflammation can quite readily be 
produced by the nonsaturated resinous acids 
or alkaloids. It is also essential to perform 
these tests in order to determine whether the 
allergen is contained in the bark, the freshly 
cut wood, dried wood, sawdust, leaves, or 
other parts of the tree. Woodcutters, saw mill 
workers, charcoal burners, hunters, cabinet- 
makers, and joiners seem to be especially ex- 
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posed to al!ergi7ation The injurious factor 
often appears to be \olatiie in nature (ethereal 
oils) — a view supported by the fact that the 
manifestations can be seen in a hypersensitive 
individual as soon as he enters a carpenters 
shop or any place here woodcutting is going 
on In some instances the hjpersensitneness 
IS not to the natural wood hut to the fungi or 
mites living as parasites in the wood It is im 
portant to remember furthermore that there 
is such a thing as hjpersensitixeness to the 
finished wood in e\er3da> objects — eg 
handles of knues canes or bowling balls of 
cocobolo wood (Abramowit? and Swarts'^*) 
Of course allergj to stains varnishes lacquers 
and other finishes must be excluded 



Tic 171 Positive I ATCft Test Reaction TO Moist 
Sawdust of Beechwood 

The eruptions caused are of various types 
the most common being acute dermatitis 
(Tig 172) which occasionally assumes an 
erysipelas like appearance The exposed areas 
are of course affected first but involvement of 
the genitalia and even of the entire body is not 
infrequently observed Perspiration and oily 
skin are predispos ng factors Finally the 
mucous membranes particularly those of the 
respiratory system and the conjunctiva may 
be affected 

B ANIMAL PRODUCTS 
Although far less commonlj than plant 
products or chemical agents animal sub 

•AbkamOWTZ E W and SwartS W B A h Deiniat i 
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stances can also produce contact dermatitides 
or contact urticaria Sheep s wool and silk are 
the outstanding representatives Mhile the 
literature contains relatively few references to 
these substances as contactants (Taub®^* 
Hill Lord Moll and others) the 

writers own observations have led them to 
believe that both sheeps wool and silk not 
infrequentlj act as aller^^ens particularlj as 
the cause of dermatitis of the neck the chest 



Fic 172 \ctTc Deruatit s IN Lumberman Due to 
Hvpersensitiveness to Beech 

(Fig 173) the arms and the hands (I ig 174) 
in adults as well as of the face in infants 
T1 s is confirmed by the observation of Davies 
and Barker*”' that 16 4 per cent of the admis 
sions to the skin wards of a large military hos 
pital were the result of dermatoses proved to be 
wholly or partly due to intolerance of the skin 
to contact with woolen textiles (khaki uni 
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forms, blankets). The skin manifestations 
assumed many forms, including pruritus, 
eij'thema, erj’thematous dermatitis, eczema- 



F:o. 173 Allergic Contact Deru atitis Dix to W oot 
All areas covered by sweater and not protected bv 
underclothes are inioKed 


espeaally scabies, \\ ere important predisposing 
factors, the eruption maintained by the wool 
tended to resemble the original condition. 
The [ocalizatton of the lesions of the various 
forms was most varied. In some instances the 
sensitivity was related to antivermin material 
impregnated in the textiles, and in some to 
Staphylococcus aureus gro%\ mg saprophytically 
in sneat-soaked parts of the underclothing A 
number of their patients, particularly those 
with eiy'thematous eruptions, responded well 
to administration of vitamin C. Ballestero 
and Mom“^- described cases with intense 
erj'thema, conjunctivitis, and respiratoiy’ 
symptoms due to wool allergj', another with, 
angioneurotic edema and urticaria who mani- 
fesied eczematous responses topatch tests, and 
6 with neurodermatitis. All experienced 
pruritus on contact with w ool, most marked on 
the neck and in the flexures. 

In instances of suspected W’ool allergj*, the 
possibility of sensitivity to dyes, finishes, 
chromes, mordants, and other substances must 
be considered (Sulzerbger and Baer”*). Such 
cannot be the case, howexer, in those patients 
who react to patch tests with all samples of 
wool (Fio. 175), including specimens from 
xarious sources and undyed and unbleached 
ones. 



Fig 174 Allergic CoNT«rr Dermatitis Due to Wool 
Distribution exiilained bA fact that patient htld skeins of wool while the> were being rolled 

toid dermatitis, circumscribed and diffuse A thorough re\ lew with an extensive bibli- 
lichenificalion, facial dermatitis, prurigo sim- ography on the subject of dermatitis from 
ple\, urticaria, and prurigo simulating scabies. 

Friction w ith the garments in association with l n . md a m Rrv argent dermatosii 

Sweating, and some preceding dermatosis, ii. «o. mi 
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wearing apparel has recently been contributed 
by Schuartz and Peck Not only must 
natural and synthetic fabrics of all kinds be 
considered but also special finishes djes and 
mordants mothproofing lousicides and anti 
mildew agents 

Also not uncommon are instances of cutane 
ous allerg) to wool jal or lanolin (Fig 176) 
especiallj in wool sensitive patients (Sulz 
berger and Morse Raj and Blank'** 
Urbach*®^) anil to cod Iner otl as constituents 
of ointments Hypersensitn eness to animal 
hair IS occasional!) encountered — eg to 
camels hair {Rowe and Rogers'*) 



Pro 175 Positive Patch Test Reactions TO Uooi. 


EROM Several Sources 

Includ ng und>rd and un) leached samples Tndi 
cat ve of hypeisens tiveness to wool tself rather than 
to d)es hn shing substances mordants and the 1 ke 

The literature on allergic dermatitis to 
leather has been admirabl) colored b> 
Beerman "" According to this review li)'per 
sensitn eness to leather has occasionally been 
due to shoes gloies jac' ets grips of golf 
clubs covers on steering wheeU and trusses 
Here as in the cutaneous manife aliorsdueto 
furs or fur lined gloves the pa i Ji try must be 
ruled out that the h) pe-j’nsitivencsj is in 
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relation to the dye especially paraj henylene 
diamine Furthermore the combination of 
dermatitis of the feet — due to sh e leather 
or to leather dyes — with fungous eruptions of 
the feet is not unusual However m the 
cases of dermatitis due to shoes obseried by 
Shaw "** dermatophytosis was not associated 
Only one foot may be iniolved The differ 
ential diagnosis of these tw o forms of eruption 
IS of great practical importance Go dman 
and Sulzberger'^’ point out that in cases of 
leather dermatitis there is little or no invoke 
ment of the interdigital spaces but maximal 
eruption in the sites of pressure or friction from 
the shoes such as the dorsum of the foot the 
instep the heels and particularly the dorsal 
aspects of the great toes Moreoier the 



Fic 176 Positive Patch Ttsi with Wool Pat 
(Lanolin) 

procedures usually successful m treating der 
matophytosis are unsatisfactory The itching 
IS also more severe than in uncomplicated 
dermatophytosis 

Hyperhidrosis is an important contributory 
factor m shoe leather dermatitis (Dolce 
and should be appropriately treated 

It has been pointed out that since almost all 
commercial shoes contain linings and insoles 
little or no contact with the leather may take 
place In addition to the leather Shaw 
and Burgess"*®* list as the possible sensiti/ers 
in shoes the compounds used in processing the 
leather the lining canvas fabnkoid the anti 
mildew and fungicide preparations impreg 
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nated in the lining, glue, adhesives, felt, and 
synthetic substitute materials, dyes, and dioe 
polishes. Since each manufacturer employ’s 
different substances, the patient may some- 
times obtain relief by changing his brand of 
shoes. 

According to Norw ood and E\ ans,”* workers 
wearing leather gloves frequently suffer from 
eczematoid lesions. They found that the 
dermatitis was caused by two factors: (1) 



NESS TO FE.ATin;RS 

Dermatosis was controlled simplj bj elimination of 
these from en>Tronment 

the macerating effects of the leather gloves on 
perspiring skin, and (2) allergic sensitization 
of the hands due to the presence of epidermo- 
phytosis elsew here on the body. 

Artificial leather is also capable of producing 
allergic contact dermatitis. 

Of considerable importance is cutaneous 
hj-persensitiveness to feathers (Fig. 177). 
Rostenberg and Sulzberger'*^* found that goose 
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feathere elicit positive patch test reactions so 
frequently in infantile dermatitis that they 
recommend routine avoidance of feathers in 
this condition. Vaughan*' reported a case of 
dermatitis of the ears from contact with 
feather pillows; use of dustproof covers pro- 
vided relief. The senior author obser\ed a 
case of dermatitis of the hands and forearms in 
a man who had to pluck about forty chickens 
a day. A scratch test to chicken feathers was 
positive, but not to chicken meat, and the 
patient could eat chicken. The eruption dis- 
appeared when he wore gloves while working. 
De Besche*®* described a similar case. 

Ammal foods quite frequently elicit skin 
manifestations by direct contact. Thus 
Joltrain,'®®* Brabant, **^1 and Urbach*®^ haAe 
obserA'ed an urticarial eruption follow ing mere 
contact w ith egg w hite while opening raw eggs. 

Contact dermatitis caused by chicken blood 
was described by Xewton'***; and irmansky““ 
has obserA'ed the same condition caused by 
beeswax in a beekeeper. 

Finally, dander from horses, dogs, and other 
animals must be mentioned as the causative 
allergens in some cases of dermatitis. 

Simon'*^ advanced eAidence that human 
dander either from the patient’s owm scalp or 
from those of parents or others with whom he 
comes in contact may be a significant cause of 
infantile dermatitis He'**' elicited skin reac* 
tions with patch tests with human dander in 
the majority of children with this condition 
and with neurodermatitis, although adults 
with neurodermatitis failed to react. These 
responses would seem to be closely related to 
those described by Albert and Walzer**'* ob- 
tained With silk and feathers. 

C. DRUGS 

There are three groups of people who not 
infrequently manifest skin diseases due to con- 
tact allerg)' to drugs: (1) workers engaged in 
manufacture of drugs, (2) druggists, dentists, 
ph\-stcians, and nurses, who handle these sub- 
stances; and (3) patients using drugs for 
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external application Regarding, the last 
group it should be pointed out that thepossi 
bilit> of medicamentous aliergi^ation should be 
considered whei a patients skin condition 
first shoi\s signs of irrpro\ement under external 
treatment and then for no apparent reason 
not onl} ceases to improxe but is actualK 
aggravated Such ove’-trcatment dennatitis 
has been the subtec of recent reports In 
Caul'^^* and 1 ane ^ The former urges the 



Due to h\i ersensitueness to arnici (1 percent in 70 per 
cent alcohol) 

value of past treatire it patch tests in suitable 
cases as a guide to both diagnosis and rational 
lherap> The abu«e of self applied remedies 
IS probablj greatest with respect to dermatitis 
pedi= (Lndenvood et al"*”) 

The following have been more or less fre 
quenti> reported as contact allergens am 
moniated mercurj arnica (Fig 178) arsphen 
amine (Fig 179) atropine balsam of Peru 
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belladonna plasters bichloride cf r-ercun 
bichromates butesin picnte calm tol cam 
phorated oil containing cotti nseed oil chloral 
hjdrate coleinc cresol emetine hvdro 
chloride ephednne ethereal oils ethvlammo 
ben/oate formalin hew Iresorcinoi iodine 
iodoform Ivsol merthiolate rretaphen medi 
cated alcohol morphine novocain nujiercaine 
opium phenol phenv lhvdra7ine phvsostig 
mine picru acid procaine qummc resnrcm 



Forearms 


In nurse whose \ork 3 as upemng arsphenamine am 
pules Negative jatch test with 1 10 arsphcnam ne 
positive scratch test 

salicvltc acid (Fic 180) scarlet red sulfon 
amides sulfur str>chnine and tar 

In some instances a patient does not react 
to the individual constituents of a mixture to 
which he is specificall) h>i>er5ensitive For 
example he will tolerate 10 per cent ammoni 
ated mercur} m petrolatum or 10 per cent 
5alit:>hc acid in petrolatum but will prove 
h>persensitive as demonstrated b> a patch 
test to a combination of o per cent ammoni 
ated mercuo plus o per cent salicvlic acid 
In all probabilitj a new chemical compound is 
formed to which the patient acquires 'cn 
sitiv eness 

Reactions to contact with drugs usuallj ap 
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pear as er\’thema or acute dermatitis, rarely 
as chronic dermatitis, and onh exceptionally as 
urticaria It is sometimes possible, on the 
basis of the localization of skin manifestations 
in a given case, to make a tentative diagnosis 
as to the identity of the causal substance 
Thus, for example, inxoivement of the axillae 
directs suspicion to a deodorant, of the genital 
region, to substances used in the management 
of pediculoses pubis, of the c^.elids, to eye 



Fic. 180 Aart Contact DLSiLVTiTis 
Due to hj pereensitiA eness to salici he acid (0 4 per cent 
m zme Qvide lotiont 


drops and sahes; and a refractoiy dermatitis 
on the penis suggests the use of a contraceptive 
containing quinine (Fig 181) 

In some instances it is not the patient him- 
self, but someone in his immediate environ- 
ment who uses the allergenic drug Thus 
Sulzberger reported the case of a man present- 
ing dermatitis of the hands, neck, and genitals, 
together with a demonstrable hypersensitixe- 
ness to calmitol — which was used not by him 
but by his w ife. A similar case is that of a 
mother who suffered contact dermatitis from 
washing the clothes of a child who bad been 
Using a proprietary antipruritic ointment. 
The Junior author has seen urticaria of the 


hands, forearms, and groin appear in a mother 
after she applied 10 per cent amraomated 
mercuTA* ointment to her young daughter’s 
impetigo contagiosa in accordance with her 
pediatrician’s instructions. Only after the 
child’s dermatosis recurred, and as an indirect 
consequence, the mother's urticaria, was the 
relationship recognized Patch tests applied 
in the usual manner produced a marked 
whealing rcsporse af er a few hours 



Fi<5 131 \LLEMic Contact Dekilatitts 
Due loquuune contained m conlracepti\e jelK u-ed by 
patient’s 'M/e 


Another interesting source of contact is 
illustrated in the 2 cases reported b\ Bass 
These patients had an eruption of the lips, 
cheeks, and circumoral regions after teeth were 
filled with vieratry amalgam In one case, 
further fillings 2 jears later resulted in a gen- 
eralized urticana which was rehexed within 24 
hours bx' remoxal of the filling Markow'”^ 
reported a somewhat similar case of urticaria 
Gibel and Kramer,’*®' in describing cases sensi- 
tix'e to ammoniated mercuiy ointment and 
mercurv bichloride, note that it is not unusual 
for a patient to be susceptible to one compound 
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of mercury and not to another, and that the 
same patient may show different types of re- 
action depending on the drug used The ex 
treme degree which hypersensitiveness to 
mercury may reach is illustrated by the 
observation of Underwood et al ^ that patch 
tests uith a 1 1,000,000 dilution of either 
organic or inorganic mercurials may produce 
bullous reactions and even focal flares of dis 
tant dermatitis in some cases Samilz'** ob 
served a case in which which local application 
of 10 per cent ammoniated mercury produced 
eczematous contact dermatitis and a gen 
erahzed erythematous maculopapular eruption 
of the “id" type, along with chills, fever, 
nausea, trismus, edema of the entire face, 
grayish discoloration of the gums, and edema of 
the gingival tissues A patch test was mark- 
edly positi\e 

Of outstanding importance as medicamen 
tous contactants are the sulfonamides because 
of their marked sensitizing properties and their 
widespread use in ointments, creams, po\\ders, 
proprietary skm remedies, nose drops and 
sprays, prepared bandages, and other topical 
applications One brand of brushless shaving 
cream even contained 1 per cent suifathiazole 
for a time' The fact that local exposure ma> 
lead to generalized sensitization, rendering 
hazardous subsequent systemic administration 
of the sulfonamides, has been considered else 
where (p 329) It should be reiterated, how 
ever, that there need not necessarily have been 
a dermatitis at the time of the original topical 
application, but if this has been present, the 
dermatitis may appear initially and more 
severely at the previously involved sites 
(^\elner“®’) Here we shall consider these 
drugs only in so far as they act merely as con 
tactants Recent reviews include those of 
Brown,"*' Cole and Howell”® 

Abramowit/"® has listed as the complica 
tions ensuing from the external use of sul 
fonamide compounds (1) development of a 
local or generalized dermatitis (allergic sensi 
tization), (2) appearance of photosensitization 
to sunlight and ultraviolet rays, (3) interfer 
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ence with the action of roentgen ra>s (4) 
delay m wound healing time (h) local san 
gumeous oozing (6) interference with the 
action of sulfonamide compounds by local 
anesthetics of the procaine series and the 
chemically related \ itamin para ammobenzoic 
acid, (7) resistance to sulfonamide therap>, 
and (8) rendering the patient vulnerable to 
the subsequent use of the drug when most 
needed 

Regarding the first possibilitj, the manifes- 
tations in most instances are those of an acute 
vesicular dermatitis confined to the sites of 
contact Local sensitization appears to be 
favored when the original condition under 
treatment is a chronic eczematous process in 
which sensitization to various substances, in 
eluding bacteria, has occurred (Livmgood and 
Pillsbuty"*’), a varicose or stasis dermatitis or 
ulcer {Cohen, Thomas, and Kalisch,"” Cole,"®^ 
Howell'*®), a burn, a minor surgical injury, or 
a minor infection of the mucosal orifices 
Other factors are an excessive concentration of 
the drugs, especially above 5 per cent, and con 
linuation of the treatment for periods of time 
over 5 or 6 days (Erskine"®) Sensitivity does 
not appear in less than 12 hours (Darke"”), 
but may require well over a month of treat 
ment MacGregor"*® found that local latent 
allergization in 1 case persisted for at least 15 
months A knee in}ur> treated with sulfa 
nilamide healed without incident, but when 
sulfanilamide powder was applied to a deep 
abrasion of the buttock lo months later the 
same area of the knee became red and, within 
36 hours, oozing 

The reported incidence of contact dermatitis 
from sulfonamides varies considerably about 
1 2 per cent (Livmgood and Pillsbury"”), 2 3 
per cent (Robinson and Robinson"®) 3 to 4 
per cent (Burgess"") 5 o per cent (Darke"”), 
and about 12 per cent (Goldschlag"’’'') 
Among the large senes may be mentioned 300 
ratifxt of serious cutaneous eruptions in in 
dustnal dermatoses reported b> Downing"", 
100 cases, including several who manifested 
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severe generalized rashes following patch tests, 
b)' Fisher^®; 55 cases of dermatitis due to 
local application, by Tate and Klorfajn””; 65 
cases, most of which were due to application of 
sulfonamide powder and possibly the result 
of inhalation exposure, by Peterkin”^*, and 
26 cases by Ellis.**®^ In addition, Park”” 
described 12 cases due to x^irious sulfonamide 
compounds, ililler”^* 5 and Weiner”^ 4 cases 
due to sulfathiazole ointment, and Sams and 
Capland”’^ an interesting case following ap- 
plication of sulfathiazole powder to the ears. 
Even infinitesimal doses of sulfathiazole oint- 
ment can induce epidermal sensitivity 

(Bechet””*). 

Many, if not most of the cases studied gave 
positixe patch tests, although some investiga- 
tors were unable to elicit them. Shaffer, 
Lentz, and McGuire,*”® in a careful allergic 
study of 4 cases in whom manifestations of 
sensitivity were later evoked by oral medica- 
tion, also reported negative patch tests, but 
were able to demonstrate positive Prausnitz- 
Kuestner passix e transfers and probable 
Urbach-Koenigstem reactions. A large per- 
centage of all cases gax-e exidence of sj'stemic 
allergization on subsequent administration of 
the drug. 

The clinical picture is frequentlj- complicated 
by photosensitization The resultant derma- 
titis appears, of course, on areas exi>osed to 
sunlight. This disorder is less likely to arise 
in dark-skinned persons or those deeply sun- 
tanned. Park**” found that in 3 of 12 cases of 
dermatitis the distribution was tj^iical of 
photosensitix'e conditions. In Clark’s**** case 
the opposite circumstances were noted. Once 
sensitization had been acquired by reason of 
the local application of suKathiazole ointment, 
it appeared that exposure to sunlight predis- 
posed or conditioned the skin to sensitmty to 
sulfathiazole since the dermatitis appearing 
after internal administration of the drug was 
definitely limited to unclothed areas. Pa- 
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tients under sulfonamide therapy, xvhether 
topical or systemic, should be warned against 
exposure to the sun. 

Manifestations other than acute dermatitis 
hax'e been recognized. Apparent e.xacerba- 
tion of the pre-existing dermatosis being 
treated or a tendency to mimic its appearance 
has been noted following the external use of 
sulfonamides. Such isomorphic reaction 
(Koebner phenomenon) has been noted in 
psoriatic patients by Howell.'**^ In other 
cases the eruption may be chronic and may 
assume the characteristics of an epidermolysis 
(Darke****) WTien the scalp is inx’olx'ed in 
dermatitis there may be temporary' loss of hair. 
Cohen, Thomas, and Kahsch*'** observed 2 
cases with fexer and a generalized rash follow- 
ing application of 5 per cent sulfathiazole oint- 
ment to x’aricose ulcers of the leg, while Kalz 
and Steexes**** reported 2 cases with marked 
local edema accompanying an oozing derma- 
titis due to the application of 30 per cent sulfa- 
ihtazole m a glycerin base for sycosis barbae. 
Patch tests in the latter cases were positive 
with sex-eral different sulfonamides, but only on 
prexdously affected areas. The fact that sys- 
temic allergization need not always include 
epidermal sensitivity is illustrated by the 
patient of Green and Steckel.***® Although 
fex'er and a generalized morbilliform rash fol- 
lowed oral administration of sulfathiazole for 
the treatment of a staphj’lococcic leg lesion, 
local application of a 5 per cent sulfathiazole 
ointment xvas tolerated without reaction, al- 
though the blood lex-el reached almost 1 mg. 
per 100 cc 

Successful hx'posensitization by the oral 
route of 12 cases of cutaneous sensitix’ity to 
sulfonamides was reported by Tate and 
Klorfajn.*’” 

Pemcilhn is much less likely to produce epi- 
dermal sensitization than are the sulfonamides. 
Most of the reports of contact dermatitis due 
to this drug concern medical officers, phy- 
sicians, or others handling the powder or solu- 
tions Thus the first such case, described by 
Px'le and Rattner,**** was a medical officer 
xxho prepared and administered penicillin. 
Preceded by a mild marginal blepharitis and 
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conjunctn itis, dermatitis soon appeared on the 
face, and later on the hand and genitalia 
Comparable cases were reported bj Binkl^ 
and Brockmole,”*’ Sihers,““ Barker,**® and 
Bechet **”* Patch tests m these patients 
were almost all positue Although these re 
actions are usualh attributed to impurities in 
the a%ailable supplies of the drug Pjle and 
Rattner’s case reacted to tests with a crystal 
line preparation but not to the culture m^ium 
on which the mold was grown, indicating that 
the dermatitis was due to the penicillin itself 

Dennatitis of the ejelids following instilla 
tion of penicillin sodium into the conjunctival 
sac was reported hj Rejes,'*” Sehnger,”^ and 
Nelson and Sandt Patch tests were nega 
ti\e Morton*** mentions se\eral cases of 
contact dermatitis in patients Howe\er, de 
spite the use of penicillin sodium m \arious 
ointment bases and of aqueous solutions of 
penicillin calcium in topical therap) on a con 
siderable number of patients, one of us has 
ne\er seen a case of contact dermatitis result 
from this treatment or manifest a positne 
patch test It should be pointed out that 
solutions of penicillin sodium are rather alka 
line in reaction, and capable of causing non 
allergic irritation for this reason 

There is no eMdence that epidermal sensiti 
aation from penicillin — unlike that due to the 
sulfonamides— predisposes to general allergiza- 
tion w hen the drug is administered s>'stemicall} 
later Howe\er, m one phj-sician whose case 
was described earlier and who suffered contact 
dermatitis of the hands from handlingpeniciHin 
and some months later of the ejclids and 
cheeks from penicillin eje drops, subsequent 
intramuscu'iar aftitrnfrATaViun aVitft 
of three months caused a % esicular flare of all 
the pre^ touslj affected sites as w ell as of some 
other areas 

As an interesting example of occupational 
exposure to drug contactants — among nian> 
others which might be cited — maj be men 
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tioned the recent report of Dore and Thomas ' ^ 
In a London morphine factor) 9 cases of con 
tact dermatitis w ere seen among a total group 
of 18 emplojes \sicie from one man with 
scrotal uiAokement and another in whom the 
eruption eventuall\ became generalized the 
dermatitis affected onl\ exposed parts of the 
bod) The clinical appearance \aned con 
siderabi) On the face and neck it w as usual!) 
diffuse and of t)'pical contact l)-pe and on the 
hands it was sometimes cheirDpomphol)x like, 
while in one case it resembled er)-thema multi 
forme It was not possible to identif) the 
specific sensitizer, but it might have been an 
impunt) 

Drugs contacting mucous membranes are 
capable of producing not onl) specific local 
reactions, examples of which will be cited in 
various chapters of the third part of the book, 
but also the most severe allergic manifesta 
tions Thus, Thomas and Fenton**” reported 
3 deaths and 4 severe constitutional reactions 
following (he use of pontocatue for surface 
anesthesia in bronchoscop) and gastroscop), 
and Hansen and Stealy'*” another death from 
the same cause Spencer**” described an acute 
erythematous papulovesicular eruption around 
the nostrils and upper hp, along with discrete 
erythematous papular lesions ov er most of the 
body, due to ephedrtnt m oily nose drops 
Topical application of argyol to the nose pro- 
duced sneezing, rhinorrhea, misal obstruction, 
and asthma in a patient observed by Criep **** 
An intracutaneous test resulted in a severe 
local and a mild constitutional reaction, and 
passive transfer tests were positive Criep 
suggests that argy rol may be a frequent cau«e 
xfi siew3Avia.Avw>, fax d'.'COTJ.CfixL 

experienced by some patients after its use 
Wolf***'® has obsened that in allergic patients 
colloidal silver solution nasal tamponage often 
aggravates the symptoms 

Sensitmtv to lyrotlirtan, an antibiotic pre 
pared from a soil mo’d, has not as yet been 
reported However, one of the wTiters’ pa 
tients with mold rhinopathy and mold asthnm 
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had a \’ioIent nasal and bronchial reaction 
after local nasal use of prothricm (a combina- 
tion of tjrothricin and paredrine), but not 
after parednne alone. 

D. COSMETICS 

Cosmetics are occupying an increasmgly 
important place as contactants (Downing***') 
They embrace such a varietj of substances as 



Fig 182 Allergic Contact Deru-atitis 
Ihie toAobtile oils used as flaAonns ui tooth paste 


perfumes, volatile oils (Fic. 182), toilet vAaters, 
sachet powders, scented soaps, face and body 
powders, creams (cleansing, foundation, tissue, 
cold, vanishing, massage, scalp, bleaching), 
hand lotions, face packs, hair oil, hair tome, 
hair lotions, hair dressings, hair djes (aniline, 
metallic, a egetable), pigments, AAaA e-set, sham- 
poo, eye shadow, eA'ebro.v penal, ej-elash 
ointments, artificial lashes, lipstick, rouges, 
nail polish, polish remoA-er, deodorants, anhi- 
drotics, depilatories, and uTinkle remoA-ers. 
Finally, the ingredients of douches should be 
kept in mind. 


Doit-tis-c. J G- tbid IK: MSS, 


Aside from the improper use of depilatories, 
cuticle remoA'ers, perspiration inhibitors, 
bleaching and freckle creams, hair waAers and 
straighteners which contain pnmarA’ skin irri- 
tants, the majority of dermatoses among the 
users of cosmetics belong to the alle’^gic class 
{SchAAartz'*®*). Table 36 lists the cosmetics 
common!} responsible for dermatitis Inter- 
estmgh, workers manufacturing them are 
rarcl} affected, but among beauticians and the 
general public it is a different storj-. Among 
numerous other substances cottonseed oil is 
contamed in some cosmetics, and patients 
sensitiAC to it should receiAe appropriate 
traming. 

The factors in cosmetics that ma} cause 
dermatitis are chiefl} as follows- 

Perfume (sa rthetics and natural products ‘uch a* 
gums. barLs mcs<es. citrus oj|» dower et 
tracts, and animal substances) — found in all 
tvpesoi cosmeucs 

InJeli^e d\e {aa aniline) — found m lip«ticks onl\ 

Cdiffiiif maHer (lakes and other anilines)— tound 
cbieH\ m nail polish, lipsticks rouges and 
powders and cccastonallA in creams and lo- 

t egrfuWe snbstjncts — found in all tjpes of cos- 
metics 

ftf/j and Oils — cocoa butler cocoanut oil castor 
oil cottonseed oil etc 
Gums — tragacanth Larava quince seed, etc 
Po^dert — oms root nee powder etc 

J/iicrf/aBfOifS iiiJiijncM— such as beeswax and 
bnolin— found in all t\pes of cosmetics 

The circumstances under which patch tests 
or dinicai tests ma% be made should also be 
since periwmes wwd someUmes. 
may be imtatmg only \A-hen actiA'ated by sun- 
light Other physical agents may also pla}- a 
part in the actiA'ation of otherwise innocuous 
substances. Still another point to be con- 
sidered is that certain substances, innocuous in 
tbemseK'es, may pro\e irritating in combina- 
tion. MoreoA er, in taking the case histor} of 
the cosmetic sensitne patient the phA-sician 
should aAail himself of any clues pointing to 
factors outside the cosmetic field Thus, al- 
lergens AAhich are normally found m cosmetics 
may also be found in such products as tooth- 
pastes. toothpowders, gargles, medicated 
salAts, nasal jellies and sprays, foods, fruits. 
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Table 36 —Conutltti Reported to Haie Caused Dermal, hs 


CosmtWts 

Oiemjeal Causes 

1 Type of Dermatitis 

Comparative Frequency 


Petrolatum 

Triethanolamine 

Methj 1 heptine carbonate 
Phenols Mercurials 

Allergic 


Rare 

Deodorants 

Aluminum salts 

Primary irritant 
sensitizer 


Fairly common 

Depilatories 

Thalhumacelatefsjstem poison) 

Primary irritant 


Fairly common 

Hair wavers, straighten 
ers, and lacquers 

Alkalis Resins 

Pnmary irritant 
sensituer 

.«d 

Fairly common 

Hair dyes and ej clash 
dies 

Oxidation dyes le 

Pat ajiheny Jtnediatiwne 
Paramido phenol 

Orthoamido phenol 
Paratoluenediamine 
Metatotuenediamine 

Alleipc 


Now rare but frequent 
when these dyes 
were first introduced 

Lipstick 

Dy es, chiefly the eosin group which 
arephotosensidzers Perfume 
meth) 1 beptine carbonate 

Allergic 


Fairly common 

Nail lacquers 

Synthetic resins of formaldehyde 
and ester gum types 

Dyes, eosm Rhodamine B and 
Deep ^faroon 

Allergic 


Fairly common 

Perfume 

Oil of bergamot 

Methyl heptine carbonate 

Synthetic jasmine 

Linaloot Eugenol Copper 

Allergic 


Rare 

Powders 

Orris root Dye 

Allergic 


Rare 

Soaps cleaners, synthetic 
detergents 

Alkalis Phenols 

Defatting action c 
skia and sensitizer 

m ; 

Fairly common 


candies, chewing gum, antacids, and medicmes 
for internal and topical use 

Several manufacturers of hjpoallergenic cos 
metics \\ill on request furnish samples of the 
indmdual ingredients of their preparations, 
enabling the physician to determine the offend- 
ing agent and to select or formulate a cosmetic 
harmless to the particular patient In certam 
cases mere omission of the scent will be all 
that IS necessary 

Some of the more common perfumes, used 


as such or in soaps, include the following oils 
(Schwartz and Tulipan’”) 


bergamot 

bitter almond 

cananga 

caraway 

annamon 

citronella 

clove 

geranium 


lavender 

peppermint 

rosemary 

sassafras 

sw eet orange blossom 
terpmeol 
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Bergamot ml appears to be of special im- 
portance. Freund was the first to show that a 
pigmentation on the neck and upper part of 
the back (Fig. IS3) and chest was attributable 
to exposure to sunlight following appbcation 
of eau de Cologne in which bergamot oil was 
found to be the allergenic agent Since these 
streaks of pigmentation resemble m foim the 
trinkets or charms often attached to necklaces 
and watch chains, Rosenthal coined the term 
“berlocque dermatitis” to designate this con- 
dition According to the experimental in- 
vestigations of Zurhelle and others, the ethereal 
oils are dissohed by sweat, thus releasing pho- 



Fic 183. Locai, Light HvpESSEXsrmirvEss 
Due to cutaneous allergiaatioa by bersamot od cod* 
tamed in eau de Cologne (berlocque derniabus) 

tosensitizing substances; the dermatitis arises, 
therefore, where sweat has run down The 
persistent pigmentation makes the condition 
especially annoying 

Lipstick fias been recognized as a frequent 
cause of contact cheilitis (Fic 1S4). Good- 
man and Sulzberger'*** pointed out that this 
condition is caused chiefly by the dye telra- 
bromofluorescein. It must be noted, how- 
ever, that in some cases it is the perfume and 
not the dyes in the lipstick that causes the 
cheilitis. Some dves and perfumes may be 
allergenic only when acti%’ated bj sunlight and 
this fact must be kept in mind in performing 
patch and clinical tests. In addition, 
Hathaway'*** has reported 2 cases of dermatitis 
in which traces of the metallic containers of 
lipsticks were found to be the allergenic agents. 
.\mong the cosmetics, the most frequent 

J G •. Afch. rxnnit A Syph «• TO3, t9«. 


agent of dermatitides seems to be nail polish. 
Nad lacquers are highly complex mLxtures con- 
taining many ingredients that are potentially 
allergizmg, including a base of cellulose nitrate 
or jn roxA'lin w hich is itself not a single chemical 
but a series of nitrocelluloses, mixtures of soi- 
xents, plasticizers to promote flexibility, gums 
and resins to increase adhesixe properties and 
luster and al»o to prevent cracking and 
chipping, \anous dyes, and perfumes to mask 
the odors of these mixtures Despite exten- 
sive investigation, no single ingredient of nail 
lacquer has been established as responsible for 
the bulk of cases Osborne et al.'*” held that 



Fic 1S4 CaEruns Dcr to HTPEasESsmiTNESS lo 
LiTsncE 

the allergen is generally the dye, perfume, fixa- 
tive, or plasticizer. Dobes and Nippert"** 
obtained positive patch test reactions in 30 
cases irifb Fesbis, dyes, and misecednJs-se, but 
concluded that the solvents are the usual 
cause, no reactions were elicited by camphor 
plasticizer, ethi'I acetate, butyl acetate, or 
butyl alcohol. They found that nearly all 
their patients could tolerate with impunity 
some brand of nail polish, especially a colorless 
one, other than the one producing the derma- 
titis. Shelton”” reported a case due to color- 
less nail polish foundation, thus acquitting 
the dye as regards this patient. Simon’s”** 
thirteen cases failed to react to dye, but for- 
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maldehj de-sulfonamide resin i\as found to be 
the most important allergen m the polish 
According to Keil and Van Dyke"** toluene 
suUonamide resin is the chief cause of nail 
polish dermatitis as seen toda> , n hile the bases, 
plasticizers, coloring matter, soKents, and per- 
fumes rarely cause trouble Hypersensiti\e 
ness to this resin is frequently accompanied by 
group reactions to related chemical fractions 
and dernatues, extending even to sulfanil 
amide on the basis of tests on one patient 
The usual localization of nail lacquer derma- 
titis is not, as one might assume, the fingers 
or the hands, but rather the following sites, 
at least in women eyelids, corners of mouth, 
chin, nares, sides of neck, cheeks, ears, ear 
canals, shoulders, and chest Less common 
sites are the thighs, antecubital spaces, axillae, 
and anogenital area Of the eyelids, the upper 
are more commonly involved, on one or both 
sides, and most frequently the medial portion, 
at least imtiallj Considerable edema may be 
present in this region (According to 
Hazen,"’* other causes of allergic dermatitis 
of the ejelids include orange peel, carbon 
paper, wave set lotion, hair dye, face powder, 
dog hair, cold cream, and ammoniated mer- 
cury) Two facts account for the failure of 
lesions to appear on the hands, and their 
presence in the areas mentioned For lesions 
to appear on the fingers would require an 
exposure time of 12 to 24 hours, a requirement 
which IS seldom met because of the prompt 
removal of the polish from these regions by 
polish remover (Keil, Rus'o, and Van 
Dyke‘®°°), while the thin skin of the eyelids 
and neck is apparently more readily sensitized 
than the thicker epidermis of the fingers The 
allergen reaches other areas from the hands, 
such actions as resting the chin on the flexed 
fingers, rubbing the eyes, biting the nails, and 
probing the nares and ears with the finger tips 
“carrying” the dermatitis The use of nail 
polish to stop ‘ runs" or “ladders” in stockmgs 
may result in a bizarre distribution of the 
lesions Bowen points out that toenail polish 
remaining in shoe linings may account for 
otherwise unexplainable flares 

Nail lacquer dermatitis is usually of a patchy 

uMKlii. H andVASDvCK L S Arch Dermal i Syph SO 
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low grade erythematosquamous variety Un 
fortunately, patch tests with nail polish may 
sometimes be negative although discontinu 
ance of the use of it will result in a prompt 
cleanng of the eruptions (Burgess"”') 
Osborne et al Dobes and Nippert"*® like 
wise agree that patch test results are re 
grettably not conclusive in cases of dermatitis 
due to nail polish That the dermatitis need 
not require use by the patient herself but 
merely close contact w ith someone who has on 
nail polish is illustrated by the case of 
Madden"**, recurrences appeared after the 
patient had slept with a friend 

Hair lacquers, used by women to maintain 
(heir hair styles and applied either as a spray 
or by means of pads, can also be responsible 
for contact dermatitis, usually involving the 
back of the neck, the ears, the adjacent por 
tions of the cheeks, and the eyelids \Vhen 
shellac became unavailable for these products, 
substitution of synthetic resins, also employ ed 
in wood varnish, greatly enhanced the 
sensitizing properties, although alkalinity and 
acidity of the products aided the penetration of 
the resin into the skin (Schwartz*”*) Typical 
cases were reported by Downing,*”^ Howell,*”’ 
Epstein,*”* and Hailey Unless previous 
sensitization has taken place an interval of 7 
to 9 days after the initial application seems to 
be required as a latent period Although some 
cases were also sensitive to nail lacquer, there 
is no evidence that any definite cross-relation- 
ship exists, but a patch test with p toluene 
sulfonamide formaldehyde resin is suggested 
to clarify this point (Keil'”®) Sites distant 
from the application may also be affected as 
the hands and forearms on which the patient's 
head may rest during sleep Plotz"” has ob- 
served dermatitis of exposed parts in 2 infants 
due to contact with the lacquer on their 
mothers’ hair Certain of the offending prepa- 
rations have already been withdrawn from the 
market 
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Of the other cosmetics, recent reports im- 
plicate “cold permanent wave,” consisting of 
different detergents and chemicals to curl the 
hair without using heat, the allergen being 
contained in the “preliminary lotion” 
{Howell*®’®); and leg make-up, the offending 
agent being a red pigment (Ellis'®**). 

Triethanolamine, which is used as an emulsi- 
fier in brushless sha\nng and skin creams, was 
reported in 2 instances as a cause of allergic 
dermatitis (Curtis and Netherton'®*^) 

\ case reported by Hollander*"** clearly il- 
lustrates how difficult it may sometimes be to 
identify the cosmetic at fault. In a case of 
vesiculo-erythematous lesion im’oKnng the 
nose, the upper lids, and the adjacent portions 
of the right lower eyelid, patch tests performed 
with various cosmetics used by the patient 
were consistently negative; finally, a test made 
with the rubber sponge puff used by the patient 
proved to be strongly positive. Elimination 
of the rubber puff resulted in complete disap- 
pearance of the lesion. 

E. CHEMICALS 

It is not within the scope of this section to 
catalogue and discuss in detail all the chemicals 
that have been found to act as allergens. For 
more exhaustive treatment of the subject, the 
reader must refer to monographs, such as the 
e.xcelleot textbooks on occupational diseases by 
Schwartz**® and I’rosser \i'hite,*®* as well as 
special pamphlets, such as that entitled 
Sktn Hazards m American Tiidiislry, by 
Schwartz.*®*'- *”'* Here we shall endea\or to 
describe only the most important allergenic 
chemicals. Many of the others are listed in 
the table of concentrations in the Appendix. 

Dyes 

Dyes quite commonly cause contact derma- 
titis, contact urticaria, and sometimes also 
lichen simplex chronicus and photoscnsitmtj 
(Epstein’®*"). Dyes are widely employerl in 
coloring fabrics for various articles of clothing 
(dresses, coats, overcoat collars, linings of 
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suits, hats, hatbands, jumpers, scar\ es, under- 
clothing, stockings, socks, shoes, shoestrings, 
garters). They are, however, encountered 
not only in wearing apparel but also in many 
other common environmental articles, such as 
the v'amishes on furnitures, in upholstery 
hangings, draperies, carpets, leather goods, hair 
dyes, powders, creams, lotions, dentifrices 
rouges, lipsticks, newspapers and their roto- 
graxTire supplements, wooden handles of 
kitchen knives, and stained surfaces on which 
the patient steps barefooted. 

This enumeration w ill show how difficult it is 
to escape dye contact in a rase of polywalent 
dye reactivity, such as that described by Simon 
and Rackemann.'®*® Dye hypersensitweness 
can be so great that mere proximity to the 
substance on the part of a worker in an aniline 
plant will elicit severe dermatitis m his child 
(Urbach®*); or dermatitis in a woman may be 
maintained by' contact with the hands of her 
husband, a fur dyer, despite every effort to 
clean his hands bv the use of strong chemicals 
and soap (Niles*®**) 

To determine whether the sensituity is in 
relation to a water-soluble dye rather than to 
a fabric itself or to some other constituent, it is 
only necessary to soak a portion of the sus- 
pected textile in a small amount of water for a 
while until the dye “runs,” and then perform 
a patch test with the solution. Kadisch*’** 
reported a pertinent case hypersensitive to the 
lining of his suits and reacting to the water in 
which the lining was washed. .Mthough the 
allergen may' be present originally in the mate- 
rial of a single suit, it may “contaminate” 
shirts and underwear, and thus be indirectly 
brought into contact wih the skin 

The allei^ may be a reaction to the finished 
dyes, the dye intermediates, or the basic mate- 
rials. As an example, Schwartz and Dunn*®*® 
traced an outbreak of dermatitis among em- 
ployes of a woolen mill to the mordanting solu- 
tion (sodium dichromate) and wetting agents 
used in the dye bath, iloreox er, Sulzberger 
and Hecht*"®* proved that in some instances 
impurities, rather than the dye itself (e g., in 
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cosmetic dyes) are the agents The practical extent on contributory factors promoting the 
importance of this observation is of course allergization—for example perspiration m the 
obxious Likewise resorcin a phenolic com axillae According to Bonneve^^ and to 
pound IS an ingredient of certain dyes and Goodman and the r associates xxomans 
ma> be present m incompletelj combined form dress dermatitis presents a fairl) character stic 
or in excess a patient hypersensitive to resor picture affecting generallj the periaxillary 
cinol ma> develop dermatitis from contact regions — sparing the pits — the sides of the 
with fabrics containing such dyes neck and the antecubital spaces In the more 

Paraphcnjlenediamine (ursol) has been severe cases the eruption also spreads over the 
found to be particularly dangerous This is a intervening areas so that the entire upper por 

tion of the body may be involved In men the 



Fig 183 Allergic Contact Dermatit s in Fukrier 
D ue to paraphenjlened amine 


black dye extensively used on furs clothes 
hats and leather and formerly also for colormg 
hair This chemical has been found to be the 
cause of countless cases of dermatitis (Fig 185) 
in furriers and tailors and until recently m 
hairdressers and in women who had their hair 
dyed black 

The skin lesions are generally the same as 
those of contact dermatitis of any cause m 
eluding erythema papule formation vesicula 
tion weeping crusting and scaling as well as 
various degrees of edema The distribution 
depends primarily on where the contact takes 
place (eg a dress) as well as to a certam 


eruption usually starts on the legs extending 
from the ankles to the low er edges of the under 
wear including the popliteal spaces 
Although carbon paper rarely acts as a con 
tactant Hazen'^’ reported dermatitis of the 
eyel ds from this cause with recurrence follow 
mg exposure to the smoke of burning carbon 
paper when a waste basket accidentally caught 
on fire The inks employ ed by mimeographing 
machine operators and particularly dye re 
movers employed to remove the mdelible ink 
stains from the skin may be a source of irri 
tation 

Cheilitis due to the dyes m lipsticks is dis 
cussed on page 666 

Asthma due to the cutaneous resorption of a 
dye (orange I) contained in tincture of meta 
phen was described by Cnep The diagno 
SIS was confirmed by both urticarial and asth 
malic responses to a patch test with the dye 

Resins Lacquers and Plastics 
Severe outbreaks of dermatitis caused by 
wearing such fabrics as those in brassieres 
house dresses pajamas shorts underwear and 
stockings have been observed during the past 
few years in the United States and Canada 
Schwartz*®** and his associates™ proved that a 
particular synthetic resin finish (an emulsion of 
an acid ester gum — e g a combmation of 
natural resms with glycerin) commonly used 
m the manufacture of such articles of wearing 
apparel was the cause of these conditions 
CluucaUy the dermatitis is sharply demarcated 
over the areas of contact and is characterized 
by mtense pruritus and papule formation 
rather than vesiculation (Neilson and 
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Reiches*’-*). In 20 cases obsen-ed by Costello 
and Ryan‘S due to resin processed unden\-ear 
shorts there was also swelling and painful 
edema of the penis and scrotum. Washing of 
the garment before wearing failed to prevent 
the dermatitis. Keil'^ showed that the vari- 
ous “finishing” substances varj’ in their sensi- 
tizing properties, and that the presence of a 
wetting or emulsifying agent, such as laurjd 
sodium sulfate or triethanolamine oleate, en- 
hances the sensitization. 

There are 8 principal tjTies of sjmthetic 
resins manufactured in the United States, and 
of these the phenol-formaldehyde and the urea- 
formaldehyde resins, sold under a number of 
trade names, are predominant in the quantity 
of production and the skin hazards involved 
(Lockey'*^’). Over 2600 different articles are 
manufactured from synthetic resins They 
give lacquer its consistency and resistance. 
They are the cause of innumerable cases of 
allei^ic contact dermatitis. Aside from nail 
lacquer, hair lacquer, and clothing finishes, all 
discussed abo-N e, they are encountered in some 
of the following objects: bottle caps, buttons, 
artificial jewelrj* of various kinds, spectacle 
frames, steering wheels, artificial dentures, ear 
pieces of hearing devices, radio and telephone 
receivers, instruments (physicians’, dentists’, 
etc.), wrist watch straps, garter straps, belts, 
and “plastic” articles of all kinds. Sutzber- 
ger‘“’ points out that even finished plastic arti- 
cles often emanate or give into solution at the 
skin sufficient resins or formaldehyde to cause 
a se\-ere dermatitis in hj'persensitn e persons. 
Patients often give skin reactions not alone to a 
formaldehj'de tj-pe of resin in plastics, but also 
to 5 per cent solutions of formalin, necessitating 
avoidance of all formalin contacts. In other 
cases, however, the hj'persensitiveness is di- 
rected not to formalin but to other fractions of 
the resin, such as gum esters. 

Acute dermatitis due to contact with garters, 
suspenders, and wrist watch straps made of 
“elastiglass” (a trade name for a derivath-e of 
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A-inyl resin) was described b)- Zeisler,*®-® Za- 
kon,*“® and others. Schwartz, Peck, and 
Dunn**® found that synthetic resin glues or 
adhesives used in the wood substitute industry, 
including the makmg of plj'wood for planes and 
gliders, were responsible for occupational der- 
matitis, acting both as sensitizers and as pri- 
mary' skin irritants. Also, contact w ith even 
the minute quantities of resin used in the lining 
of new* tin cans can evoke dermatitides among 
workers handling these (Schwartz and Rus- 
sell**®). Finally, stomatitis has been increas- 
ing!)' seen by dentists since si'nthetic resins 
ha\e come into use in dental prosthesis 
(Fig. 186). 



Fio. 186. Posiim: Patch Test with PiAsnc Used for 
Dental Plate 

Nitrocelluloses, identical with those used in 
nail polbhes are widely employed in industrj- — 
generally in combination with solvents, plasti- 
cizers, gums, A'amishes, resins, and pigments. 
They are found, for instance, in the finishes of 
such common objects as imitation leather, fur- 
niture, hairpins, wooden jeweir)", umbrellas, 
pendls, cigarette boxes, toys, and waterproof 
fabrics (Osborne’*®). Lacquers are also used 
in or on such articles as motor car parts (steer- 
ing wheels, etc.), phonograph records, glass and 
metal goods, hats (particularly straw hats), 
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feathers hair pms lacquerej obje ts used in 
games toilet seat and other paints and furni 
ture lacquers Their importance as possible 
allergizmg agents should not be overlooked 
So) bean phstics are alrea ly ii us“ n the 
manufacture of automobile parts and there are 
indications that the\ w ill 1 e utilize I even more 
e\tensivel> in thefuture Othersour esofsoy 
bean contactants are varnish pant enamels 
printing ink celluloid linoleum )>aj)erszmg 
and massage creams 
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Rosin o\ Violin Bo \ 

Left side chieU} nvolved as result of more d reel contact 

Rosin (natural resin) was found to be the 
chief irritant in adhesiv e plaster (Schwartz and 
Peck*“’) as well as an important cause of der 
matitis in woodcutters The rosin on a \iolm 
bow can also be responsible for allergic contact 
dermatitis (Fig I8i) 

Rubber 

Rubber is the coagulated latex or milky jukc 
of certain tropical plants Rubber goods such 
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as dress shields condoms face p eces of respira 
tors gasmasks dental plates surgeons gloves 
girdles sanitary belts garters trusses bed 
sheetings hard rubber stethoscopes rubber 
coverings of evelash curlers bicycle grips era 
sers and even rubber sponge po vder puffs have 
been reported to be the causal agents n contact 
allergies \\ hile sometimes the rubber per se 
is the allergen there are many other cases in 
which the sulfur monocliloride used m vapor 
cunng or accelerators or antioxidants of a 
complex chemical nature have been found to be 
the eczematogenic agents (Obermayer *) 
This differentiation is of the greatest practical 
importance for m the latter cases soaking of 
the object m a mild alkaline solution of soap 
and sodium carbonate and subsequent rinsing 
m water s“rve to remove the imtating factor 
(Schwartz and Andrews'”) In a senes of 
cases reported by Bonnevie and Marcussen 
rubber footwear and articles of clothing ac 
counted for the majority of cases of dermatitis 
Etiologically the rubber itself was subordinate 
in relation to the accelerator agents especially 
mercaptobenzothiazole used in its manufac 
ture Cold vulcanized rubber was often tol 
crated m cases in which there was only accel 
enter hypersensitiveness Although it is true 
that the allergic response to rubber almost 
always takes the form of some cutaneous mam 
festation Stern'”’ has described a case of 
severe urticaria and angioneurotic edema that 
was cured only by the elimination of a hird 
rubber dental plate 

The complexities of rubber glove dermatitis 
and the numerous predisposing and contribu 
tory causes thereof are well covered mads 
ceming article by Stokes Lee and Johnson 
Only a total evaluation o5 the patient his per 
sonal and family background habitus skin 
type vasomotor mechanism diet autonomic 
nervous system psychosomatic influences en 
viroomental and ingestant exposure to aller 
gens infections fungous diseases and other 
factors will allow a proper understanding and a 
successful therapy of what may appear to be a 


«mObeui\ fr M B Ah 
-« Schwartz L »nd Awbri 
219 1939 

25 111 1941 

H Sterm G KI q W hns h 
Stokes J H Lee U E 
123 19 1943 


mat 8. Syph 27 2 1933 
? G C J Invtst Dermal 1 

N P \ A a dermal ene eel 

I 1096 1927 

id Jo ••SOI H U / V V A 



COXTACTAXTS 


403 


simple contact dennatitis due to rubber gloves. 
Undoubted!}' similar considerations hold with 
respect to troublesome and treatment-resistant 
contact dermatitides of other regions due to 
other causes. Anderson'^* points out that 
sensitiNity to rubber gloves should not be ruled 
out until patch tests ha\ e been performed on 
the back of the hands. He also noted that rub- 
ber dermatitis of the feet is not uncommon in 
^omen since rubber cement and elastic rubber 
fabric are used extensively m the manufacture 
of nomen’s shoes. It may in\ol\e any part 
of the foot, but most frequently appears first 
on the toes or the sides of the heels, and ma\ 
simulate acute dermatophj tosis. 

.\s regards s>Tithetic rubber, Schwartz'**'’ has 
obser,'ed comparatively little dermatitis in its 
manufacture, regardless of t\ pe, although some 
of the compounds used are sensitizers and 
many are pnman* skm irritants Since it is 
processed in much the same way as natural 
rubber, dermatitis may anse from the accelera 
tors, antioxidants, and other compounds 
Some dermatitis from synthetic rubbers has 
alreadj been reported (Schwartz and Peck'***) 

In connection with rubber, sensttniiv to 
gum must be mentioned Clum is the semi- 
transparent x'iscid vegetable substance that 
exudes from certain trees and shrubs. Fern 
berg**** found that the karaya gum used in a 
hair-setting preparation can cause a dermatitis 
of the face and neck He®* &\so reported der- 
matitis of the fingers due to tragacanth in a 
hand lotion. Gelfand**'* has reviewed the 
sources of contact w ith vegetable gums. 

.Adhesixt: Plaster 

-Adhesive tape contains Para rubber, resins, 
waxes, and powders While skm irritation is 
quite frequent!} observ ed in patients using it, 
the majonty of the reactions are of nonallergic 
nature, being attnbutable to mechanical fac- 
tors such as maceration, friction, and tension 
True allergic hv-persensitiv eness is rather rare 
(Grolnick'"^) and in most cases relates to the 
resins (FiG. ISS), with rubber in second place 
Keil’»** showed that the etiolog}' of hv-persensi- 
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tiv eness to adhesive tape is variable since each 
of 4 patients reacted on patch testing to differ- 
ent ingredients: (1) a combination of commer- 
cial dehydrogenated rosin and Beni Para 
rubber, (2) a commercial mixture known as 
pitch subcompound, (3) Beni Para rubber, and 
(4) partially purified abietic acid or some frac- 
tion present in the acid 
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Simple Cheidcals 

The foregoing paragraphs hav e been dev oted 
to substances w ith comple.x chemical structures 
as the causal agents in allergic contact derma- 
toses \\ e shall now consider, in alphabetical 
order, the more important simple chemical 
substances. 

Allergv to alunnnum and to chromates was 
reported bv Hall**** He demonstrated, how- 
ever, that the major.-ty of instances of so-called 
"dural poisoning” and "alummum poisoning” 
were due to chemical irritation from zinc chro- 
mate or from the resin ingredients. 

Oppenheim,**** Urbach,**** and others have 
described chronic, etx'thematous, pityriasiform. 
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and eczematous dermatoses attributable to 
sensitizstion to arsenic This chemical was 
contained m the wallpaper paint, colored wood 
stain, or insecticides with which the patients 
came into contact (Tig 189) The h\per 
sensitneness ma\ best be determined by patch 
tests with inorganic and organic tnvalent and 
penta\alent arsenic preparations (eg, 5 per 
cent sodium ortho arsenite sodium metar 
senate, neoirsphenamine and sto\arso!) 



Due to arsenic compound in insect spra> 

Chlorine \apors released duruig the process 
of soldering can prot^ike genuine allergic der 
matitis (Urbach*^^) Ja\elle water (eau de 
Ja\elle) a solution of sodium hypochlonte to 
which potassium dichromate is added as sta 
bilizer, IS chiefl) responsible for dermatitis m 
laundresses in France, owmg to hypersensitive 
ness to chlorine and/or chromium (Rabeau and 
Ukraincz>k‘“*) Since some chlorine is added 
to the water in most cities in the United States, 
the possibihtj must alwajs be borne m mmd 
that these traces of chlorme may mamtam the 


Dermal Ztsciir Si 91 1928 

ii*»RAB£AC H and iKB-WNCnr F Ann de dermal *1 syph 
19 686 1989 


skm manifestations in individuals hspersensi 
live to chlorine 

Hypersensitiveness to chromium expressed 
b> dermatitis is not infrequentK observed m 
workers in chromium finishing plants in pho 
tographers, furners and others Hercus and 
Purves'*** reported pertinent cases m which 
thty were able to demonstrate epidermal h> 
persensitn eness to 0 000003 Om of chromium 

Metallic cobalt can cause dermatitis in work 
ers m plants manufacturing cemented carbides 
(Schwartz et al Chieflj affected are 

points of friction, as well as the neck and e>e 
lids, although the eruption maj become gen 
eralized 

Formalin is very frequentl> the cause of 
severe dermatitis m phjsicians and laboratory 
workers The regular use of lorma.lm contain 
mg soap solutions is therefore inadvisable 
Moreover, allergy to formalin or to phenol can 
readily be brought on b> plastics made of 
formalin and carbolic acid as used in the manu- 
facture of umbrella handles, cigarette holders, 
and numerous other articles Other common 
sources of exposure to formalin include medica- 
ments, such as hexameth) lene tetramine, anti 
perspirants sterilizing procedures for cabinets, 
gloves, and instruments, paper towels tissues, 
and toilet paper, disuifectants used in shoes, 
pathologists fixing solutions, and rubber 
accelerators ’’ 

Biederman'*'* described contact dermatitis 
due to ethyl gasoline It is noteworthy that it 
was not necessarj for the gasoline to come mlo 
direct contact with the skm the vapors per se 
produced itching and redness, followed bj blis 
ters at the exposed sites However, in such 
cases hj-persensitiv eness to tetra ethyl lead 
must ihf niibu’ mix'; siirtir sevmiri' iinri'inwrtfsf enf 
thisallergy have been reported 
Germiadcs of v anous composition frequently 
act as contactants as w ill be noted throughout 
this section Recent reports involving com 
mercial preparations of unknown formula im 
plicate “Microlene” used in dishwashing 
machines and contacted only indirectly in han 
dlmg the dry dishes after several rinsings or 
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merely being in the room with the vapors 
(Sterling*^); “Penn-Aseptic” incorporated in 
diaper rinses by the diaper serv-ices to prevent 
destruction of textiles by bacteria, mold, and 
mi!de\%, and resisting boiling and washing 
(Dobes'"’),and “Germotox” (Vaisberg*”) 



I 

I 

Fig 190 AtLEscic Contact Dermatitis 
Due to bichloride of irercur\ remaining on thermometer 
used for axillar>' temperatures 

H\'persensitiveness to lysol is quite com- 
monh' obserA'ed, not only in individuals using 
the chemical to disinfect foot baths, toilet 
bowls, and other articles, but also m women 
who use it in vaginal douches. 

Mercury is a particularly potent skin sensi- 
tizer. When bichloride of meTCury was widelj' 
used as a disinfectant, cutaneous manifesta- 
tions from this source were often seen. The 
localization of the latter not infrequently di- 


Steillso, K ■ ibid IZTs 219. 1943 
Doses. W L ibid 123 2SI. 1945 


rected suspicion toward the possibility of a 
mercurj' hj'persensitiveness. Thus, involve- 
ment of the axilla (Fig. 190) suggests the use 
of thermometers disinfected with mercuric 
chloride; of the buttocks, contact with a toilet 
seat cleansed with the same chemical Work- 
ers employed m mercuiy mines often exhibit 
specific cutaneous S 3 'mptoms. The organic 
mercurial antiseptics are potent epidermal 
allergens A pertinent instance of contact 
dermatitis due to tincture of merthiolate was 
reported bj’ Hollander.’^* Other examples of 
sensitivitj' to mercurial compounds will be 
found earher in this chapter 

Xtckel dermatitis is frequently obser\'ed in 
workers m the nickel mdustrj'. The lesions 
are located chieflj- on the exposed areas, includ- 
ing the mucosa, such as the conjunctivae. 
Xickel h>'persensitiveness caused by coins has 
also been reported (Fig 191), with localization 
of the lesions primarily on the fingers, though 
also on the thighs (due to coins in pockets). 
Some cases continue to ha\e lesions of their 
hands as long as they put their hands in the 
pockets which previously contained coins. 
The literature mentions sensitization brought 
on by spectacle rims, wrist watches, garters, 
and zippers — also b)- a nickel-plated tonsil 
snare on the fingers of a physician (Wise and 
Sulzberger’”*) and by nickel-plated instru- 
ments on the hands of a dentist (Stokes'”*). 
Other sources of contact are handbag clasps, 
belt buckles, hooks, hairpins, certain tj-pes of 
“jewelrjV’ and household objects. 

Paradtchlorbenzene, used as a moth prexen- 
tue, is often the cause of scAere dennatitides. 

Persulfates are added to flour for bleaching 
purposes and also to make the flour bake more 
readil}'. Imestigations during the past few 
j'ears ha\"e disclosed that ammonium and 
potassium persulfate are the main causes of the 
characteristic baker’s and miller’s dermatitis. 
The lesions are located chiefl}’ on the hands 
and forearms (Fig 192), but the entire skin 
surface is sometimes in\-olved Baird'”’ re- 
ported a case of allergic contact dermatitis of 
exposed areas due to infinitesimal traces of 
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another flour “improver ’ benzoj I peroxide or 
rather its residue, benzoic acid It would be 
erroneous, however to attribute all such con 
ditions to the chemicals, for man> of these pa 


tions were attributable onl> to hypersensitn e- 
ness to the persulfate while the concurrent 
rhmopath> was found to be due to allergy 

to flour 



Fjg 191 PosmvT Reactions to Patch Test with Nickel contvinino Silver Coins 



Due to ammon um persulfate used as flour bleach 

tients are demonstrably hypersensitive only to Contact dermatitis due to pelroleum has been 
flour Itself, while a third group IS allergic both observed, even after a single brief contact 
to the flour and to the added ingredients (Dis- (Rosenbaum'*®'*) although it is relatively rare 
hoeck and Roux®‘0 Finally, the senior author 

has described a case in which skm manifesta «>RosEMetra m g Arch Oermat i syph 48 m tm 
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Fic. 193. AiiERCic Contact DcRUAnns l\ Hocsevmfe, Dee to Sovp 
Positjxe patch t«st ntth 1 per ceat solution of soap 


despite the magnitude of the oil industr>' and 
the widespread use of this substance. It is 
characterized by a canar}' yellow- color of the 
bullae. This condition must be dilTerentialed 
from other well recognized petroleum derma- 
toses not on an allergic basis. 

Quite commonly encountered are cases of 
hypersensitiveness of the skin to phenol, in the 
form of carbolic acid, cresol, and other deriva- 
tives, as well as to sj-nthetic plastics made of 
phenol, and used in ornamental knobs of tvalfc- 
ing canes, in penholders, fanc) botes, and 
other items. 

Soaps are more often primary- irritants than 
true allergens A full discussion of the impor- 
tance of soaps in totic contact dermatitis will 
be found m the relevant section (p. 695). Soap 
represents a sodium or potassium salt of the 
higher fatty acids containing 8 or more carbon 
atoms The latter are deri%-ed from ^-arious 
^egetable and animal fats. The former in- 
clude linseed oil, cottonseed oil, com oil, Cfico- 
nut oil, rapeseed oil, oU\e oil, palm oil, sun- 
flower oil, sesame oil, tung oil, and kapok oil. 
The animal fats are rendered from packing 
house waste and garbage. In addition, soaps 
may contain such chemicals as sodium or potas- 
sium hydroxides, sodium carbonate or silicate, 
di- or trisodium phosphates. The principal 
mechanisms by which soap produces cutaneous 



Fig 194 Allergic Comxct Derilctitis in- Hocse- 
wiFE, Die to Tl-rpenti.ve 


affections are the alkali and the fatt 3 --acid 
effects, together w-ith detergent and remo\"al 
effects (Sulzberger and Baer'^’). N’e\erthe- 
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less, in a few cases, specific allergic sensitivity 
to the d} es, fillers, fats, fatty acids, and other 
ingredients can be demonstrated In these 
cases, a true allergic contact dermatitis may 
follow even a single exposure to the soap 
Soaps are to be considered as allergenic agents 
only when a 1 or 2 per cent solution wiH evoke 
a skin reaction on patch testing (Fig 193) A 
recent review b> Brow n’^^ reveals the fact that 
soap sensitivity is an extremely complex phe 
nomenon Among other factors, the physio 
logic condition of the skin, its allergic poten- 
tialities, the presence of concomitant disease, 
and the degree of exposure must be considered 
The evaluation of a positn e patch test reaction 
to soap is therefore difficult, and the test itself 
IS rarel> dependable There is usually a more 
intense response to tests with soap solutions 
than with undiluted soap (Sulzberger and 
Baer****), although liquid soaps should be used 
without dilution Jloreover, the hypersensi 
tiveness may be a reaction to the drugs or other 
added ingredients, such as sulfur, tar, creosote, 
glycerin, or perfumes, and therefore ^\n tests 
with these substances should be earned out in 
pertinent cases Finally, soap contained m 
steel wool scouring pads (Brillo) may be re 
sponsible for dermatitis in housewives and 
domestics Sulfonated oil detergents recom- 
mended as soap substitutes apparently give 
rise to little or no sensitization (Lane and 
Blank****) 

Turpentine is known to elicit allergic derma- 
titides in artists, house painters, and workers 
engaged in lacquering, varnishing, polishing, 
and printing, as well as in housewives and 
domestic servants handling soaps containing 


turpentme, and shoe polish and floor waxing 
preparations (Tig 194) The hypersensitive 
ness IS sometimes of such extreme degree that 
severe manifestations are elicited when the 
patient merely enters a room in which the floor 
had recently been waxed In cases in which 
the dermatitis is due to a turpentine substitute, 
it IS important to perform the skin tests with 
this substance, since sometimes the hypersensi 
tiveness will not be directed to turpentme 
simultaneously (Schmidt****) 

Zuic, either as the metal or as one of its salts, 
usually the chloride, may very rarely cause a 
dermatitis in persons occupationally exposed, 
particularly welders (Freeman****) 

F DUST 

Stroud'**® showed that the oil extracted from 
house dust produced positive patch test reac- 
tions m certain patients with allergic contact 
dermatitis The senior author has observed 
2 cases m which dust seemed to be the most 
important cause of a widespread dermatitis 
This conclu«'ion was based on the positive epi 
dermal responses to autogenous dust and the 
good results obtained by dustproofing the envi- 
ronment of the patients 

W hile only tw o instances can be cited in sup- 
port of the theory' that dust can act as a con- 
tactant, it seems advisable to keep this possi 
bilily m mind in cases of contact dermatitis of 
obscure origin 

As shown in our earlier discussion (p 236), 
house dust is a highly complex substance and 
may differ considerably from place to place 
Hence testing with stock house dust may be 
without value 
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F or didactic and therapeutic purposes, 
physical hj’persensitn eness is subdivided 
according to the etiologic agents involved. 
The methods of testing for the various physical 
agents are described on page 180 

Duke'“^ introduced the term “physical 
allergj"” to indicate an altered reacli\*ity to 
physical agents such as mechanical irritation, 
cold, heat, light, or mental and phjsical effort, 
^\ithout implying an allergic (antigen-anti- 
body) mechanism. He distinguished two 
tj'pes: the contact tj-pe m which reaction is 
confined to the area directly affected by the 
physical agent, causing, for example, a localized 
urticaria , and the reflex tj’pe, in which the reac- 
tion occurs not only at the site of contact but 
also in distant structures, and sometimes in 
distant structures only (generalized urticaria, 
tachycardia). He considered the contact type 
as comparable to the drug allergies, while the 
reflex tj-pe was regarded as probably caused by 
a disturbance of the heat-regulating mechanism 
of the body, although others have suggested 
that histamine-hke effects are responsible. 

Since Duke first called attention to physical 
agents as the causes of a few cases of 
urticaria and angioneurotic edema, and some- 
times also of such conditions as asthma, corj'za, 
headaches, and tachycardia, an e.xtensi\e 
literature on the pathogenesis of physical 
allergy has appeared. Quite a few authors 
ha\ e adduced all the e\ idence necessary’ to 
demonstrate the allergic nature of their cases 
On the other hand, many have never succeeded 
in performing passive transfer of this type of 
hypersensitiveness. 

A. PATHOMECHAXISM OF PHYSICAL 
HYPERSENSITRTIXESS 
On the basis of the pertinent literature and 
of our findings (SO cases studied during the past 
twenty years and in part prexdously’ re- 
ported'^*' ®^), hypersensitiveness to physical 
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agents can be based on one of the following 
mechanisms: 

1. pRIMARX PirxSICAL AlLERGY 
Physical agents such as cold, heat, light, 
pressure, and mechanical stimuli can become 
operativ'C on the basis of specific antigen-anti- 
body reactions Xevertheless, we must warn 
against the assumption that allergy’ in the 
stnct sense is a frequent cause of these condi- 
tions A rex'iew of the literature by Rajka‘^^ 
revealed only’ 36 cases in which passive transfer 
of physical hypersensitiveness was successful. 
To these should be added cases of sensitivity’ 
to mechanical stimuli reported by Duke'*'® and 
the senior author.*’* On the other hand, in 
many published and unpublished instances, 
attempts at passive transfer on the part of 
numerous investigators, including the writers, 
were unsuccessful These negative results, m 
conjunction with the facts presented in sub- 
section 4 below, indicate that many cases of 
physical hypersensiti\eness are pathergic 
rather than allergic in nature 

2. Secoxdxrx Phxsic.\l Allergy 
Manifestations of this group may’ also be 
considered as allergies, but allergies to sub- 
stances produced by' the action of physical 
agents in the patient’s own skm, mucous mem- 
branes, or muscles. These substances, which 
we consider as autogenous antigens, resultfrom 
some chemical or physico-chemical alteration 
of the proteins of the tissues; they become 
foreign to the organism and thus assume the 
nature of antigens Bronfenbrenner‘^^‘ ex- 
presses agreement with this viewpoint He 
points out that since exposure to nonantigenic 
chemical stimuli has been shown to result in 
the in viTO union of the chemicals with the 
products of the injured tissue, with the conse- 
quent formation of an antigenic product, it is 
not inconceivable that inj'ury by physical 
means may so change the tissue as to impart to 
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It a new specificity and thus render it auto 
antigenic The eTperiments of Kaiady (p 
135) seiweasan example In a similar manner, 
plunging into cold water, with consequent sud 
den cooling of large portions of the bod>, can 
cause the production of these autogenous anti 
gens This might well explain many of the 
not uncommon deaths or se\ ere anaphylactic 
manifestations occurring in bathers 
Furthermore, previous bactenal infections 
can also make possible the production of such 
autogenous antigens Thus, Burkj“ made 
the follow mg important demonstration Rats 
were prepared with staph) lococcus toxm, cul 
tured in a broth made from rat muscle tissue 
These rats then reacted anaphylacticall) to 
trauma or, more precisel) , to substances re 
leased m their own tissues bj the trauma 

3 HisTAiusE Effect 
The future will have to decide whether the 
basic mechanism is allergic or pathergic in 
those cases of h>persensitiveness in which the 
effects of a specific phjsical agent release a 
histamine-like substance in the tissues — m 
short, whether or not there is an antigen anti 
body reaction We are personalty inclined to 
include these conditions among the pathergies 
Our assumption finds support in cases in w hich 
use of a tourniquet on an extremity confines 
locally the urticarial manifestations produced 
b) subsequent application of physical agents 
The release of the pressure is followed by a 
generalized skm reaction (Horton and 
Brown,'*” Lehner*'’”) Further confirmation 
is found in the experunents of Lewis and 
Grant The> collected blood serum from 
cases of physical allergy after exposuig both 
arms to the influence of the specific physical 
agent and applying a tourniquet to only one 
The serum from the bound arm elicited a de 
cidedl) stronger urticarial reaction, both in the 
patient and in a normal control subject, than 
did the serum from the other arm Urbach 
and FasaF®’ showed that the canthandes blis 
ter content from a skin area made specifically 
urticaria! by pressure was defimtel) more im 
tatmg to the skin than blister content from a 
normal skin area of the same patient 
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The presence of a histamine like substance m 
these cases seems to be indicated b) the find 
mgs of Horton, Brown, and Roth They 
demonstrated that the S)stemic reactions (e g 
behavior of blood pressure pulse rate and 
gastric acidity) following exposure to cold m 
cases of hypersusceptibility to cold are com 
parable in every way to the symptoms m per 
sons who have received injections of histamine 
hydrochloride The histamme theorj received 
further support in the therapeutic success 
achieved b> Roth and Horton"' with histamm 
ase, and by Bra),**“ Saylor and W'right,*"® 
and others w ith histamine injections 

4 Vasoneusopathy 

The following observ ations lead us to assume 
that instability of the central or peripheral 
vasomotor mechanism may be responsible for 
the abnormal neurovascular response to local 
physical agents in some cases These observa 
tionsare (o) both cold and hot baths can cause 
urticaru (Hopkins, Resten, and Hazel'*”), (5) 
urticaria can be restricted to certain parts of 
the body (Musger Urbach) , (c) m certain cases 
manifestations are not elicited by every type 
of exposure to cold but onl) by cold water, or 
only by cold air (Biberstein Klein), (d) as 
reported by Duke,**^ certain individuals react 
to cold only when they have just recently been 
exposed to heat, or vice versa — i e , the reac 
tion is elicited b) sudden change in tempera 
ture and not by the degree of temperature it 
self, {«) cases of cold hj'persensitiveness have 
been cured by the elimination of focal infection 
(Kerl,*”* Urbach'’^*), of parasitic infestation 
(Kerf*'*), of hypo acidity (Rahier), of hypo 
thyroidism (Crehange) , if) as first described by 
Duke, cold urticaria can be prevented b) local 
application of heat, and heat urticaria by appli 
cation of cold, (g) as m a case reported by Ur 
bach, Hemnan, and Gottlieb,"" the symptoms 
of vasoconstriction are follow ed after a while b) 
those of general vasodilation, (h) in the cases 
of Rilft and Rusk,'*” as well as that just 
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cited,*'® the cold hj’persensitn eness began at 
birth, and about 50 per cent of all relatives m 
several generations uere affected. 

In our opinion all these facts support our 
concept that many of these cases are due to 
functional disturbances m the A"ascular inner- 
\-ation, or, as ^\e ha\e termed it elsewhere,**®* 
“cold-specific ^•asomotor neuropathy.” We 
now prefer the simpler designation “cold 
patherg}'.” 

5. Disturbances of the Temper-Ature- 

REOtH-ATIXG MeCILAMSSI 
It is to be assumed that central disturbances 
of the temperature-regulatmg mechanism are 
the causes of certain pathologic reactions m the 
blood vessels of the skin. These derangements 
are attributable to preceding infectious dis- 
eases, febrile diseases, certain generalized sUn 
diseases, intracranial disorders, and the like 
Duke*" fa\ors this concept as an e.\pbnation 
for what he terms the "refle-A-bke” Upe of 
phj’sical allergj*. Such central disturbances 
may perhaps be responsible for the general 
sjmptoms, which are sometimes ver>- severe 
It is known that merely dipping the hand into 
cold water occasionally brmgs on pallor, tachy- 
cardia, nausea, spasm of the retinal arteries 
(writers’ case), and fainting spells It is pos- 
sible that the cases of death while bathing 
described by Horton and others, may belong 
to this group. 

B. COLD 

If the physician engaged m fsperimental 
study of patients mth vrtjc^iii aJssavs bears 
in mind the possibility that “cold” ma> be the 
causative factor, and if he performs the tests 
described on page 180, he may be surprised to 
find that the incidence of so-called cold urti- 
caria is relatively high. This condition may 
be either localized or generalued. In the for- 
mer case, the urticarial manifestations are 
restricted to the site of direct exposure to cold; 
in the latter, there is likeh- to be a widespread 
urticarial response, even to temperatures of 5 
to 10 degrees above zero centigrade (41 to 
50 F.). It is to be noted, furthermore, that 
when the condition is generalized, the hj-per- 
sensitiveness is by no means restricted to the 
skin, but may also in\‘olve the mucosa. In this 
connection, the observations of Duke*®’ are 


especially interestmg: after drinking a glass of 
cold water, his patient complained of pains in 
the mouth, esophagus, and stomach — while 
exposure to cold air brought on swelling of the 
lips and tongue, as well as lacrimation, cough- 
ing, and e\-en general collapse-like reactions 
when the exposure was prolonged. Cases of 
nasal congestion and obstruction, cough, and 
exen asthma due to the inhalation of cold air, 
and particular!}' cold damp air, are not uncom- 
mon. We exclude from consideration here 
those patients who are simultaneouslysensitive 
to inhalants and foods and in whom the change 
of temperature acts merely as a nonspecific 
palhergic stimulus. Affolter'*” described a 
case m which cold water on the skin brought 
on Itching, erjthema. urticaria, headache, a 
general feelmg of weakness, profuse diarrhea, 
and collapse, Schlenker, a case with anaphy- 
la.xis and an alarming edema of the glottis; 
Wilder, pruntus, generalized erx-theraa of the 
skin, A isual disturbances, and spells of faintmg 

Mention must be made here of a rarely en- 
countered clinical picture — late urticaria due 
to cold— first described by Freund *”* In this 
condition the sxtnptoms first appear twenty- 
four to forty-eight hours after the e.xposure to 
cold and only on the exposed areas. 

Peters and Horton,'®” as well as Yater and 
Nicklas,'*®* have reported association of cold 
urticaria with purpura of the affected parts. 
Hams el a! '*** obserx-ed hemoglobinuria in 3 
cases of cold urticaria 

E\xr since Horton'**^ pointed out that cold 
anaphylaxb could be the cause of death while 
baching, the sabject bss attracted considerabie 
attention m the bterature The writers have 
Ibemsehes obserxed a number of instances m 
which the sudden onset of cold urticaria ren- 
dered bathers so helpless that they could hardly 
be rescued from drowning The entire skin of 
these mdixiduals presented one huge urticarial 
swelling Their loss of consciousness can prob- 
ablv be explained on the basis of a cerebral 

luFaEVNS. E Zwiir f pbyixk Therap 32: 14J. 1926 
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edema, resulting from the same mechanism as 
their temporary loss of vision 
Andes’**® holds that allergy to physical fac 
tors, such as chilling drafts (on face head back, 
of neck, or whole body), especially when re 
laxed (during sleep) or perspiring swimming 
and dn ing, atmospheric conditions, and abrupt 
changes m temperature, as well as exposure to 
sunlight and irradiation, maj be responsible for 
nonmfectious disease of the paranasal sinuses 
He attributes the changes to a localized urti 
catia like reaction in the nasal tissues 

illiams'*” suggests that myalgia of the 
head, affecting such muscles as the trapezius, 
sternocleidomastoid, temporalis, occipitofron 
tabs, and the pharyngeal muscles, is due to 
physical allergy precipitated bj exposure to 
drafts, changes in temperature, changes in at- 
mospheric pressure with approaching storms, 
emotional stimuli, and anxiety states This 
condition is readily confused with p^chogenic 
headaches, migraine, glossopharyngeal neural 
gia, and primary and secondary hbrositis, but 
differentiation is necessary for rational therapy 
Other myalgias may well be of similar origin 
Although this latter question has not as yet 
been definitely decided, the investigations by 
Freund'**’ certainly favor the idea of such a 
possibilit) , at least in some cases 
Other disorders thought possibly to be due to 
cold allergy in some cases include nausea and 
vomiting diarrhea, irritable bladder, func 
tional cardiac disorders, tremor, hyperesthesia 
to cold, arthralgias, and vertigo 

hether the pathogenesis is allergic or path 
ergic must be determined by appropriate ex 
perimental investigation of each case In 19 
cases it was possible to demonstrate the pres 
ence of an antigen antibody reaction by means 
of passive transfer tests (Lehner,'*” ’*** Licb 
ner,’*®* Harris et al Covisa and Prieto *“* 
Bernstein,'*®’ Weissenbach and Brisset Af 
folter,’’®* Benjamins,'*®® Bodenstem,**®* Per 
nyes Pietsch’*®*) 


16M AxTES J E Journal Lancet 43 384 1944 
iM WllLUMS H L Proc StaS Meet Mayo Cbn M 177 I94S 
umLehnek E Zentralbl f Haul u Geschlecbtskr 41 199 1932 
1 MLiEBNER E ibid 34 406 1930 

Covisa J S and Prieto J G Dermal Wcbosthi 91 1188 

is» Bernstein F Dennat Ztschr 64 212 1932 
is”Weissekbach R J and Be SSEI J P Ann denied J2 
333 1932 

is»AfroiTER J Schneie med Wchnschr 63 881 1933 


The relationship of untoward reactions from 
cold to the activation of pre existing ‘cold’ iso 
hemagglutinins with resultant agglutination 
and hemolysis has never been adequately 
studied There is suggestive evidence that 
this mechanism may be operative m some 
cases Further investigation of this problem 
promises to be fruitful 
In other cases cold allergy may be due to a 
metallergic mechanism Thus Urbach and 
Greenberg'*®^ reported on a patient in whom 
local urticarial reactions to the application of 
cold appeared only when he was in a nutri 
tional allergic state This patient first de 
veloped hives after eating sausage containing 
pork blood, it was noted that a wheal response 
to cold water occurred only during such an 
attack This sequence of events may be ex 
plained as follows the physical agent— cold— 
here acted as a hapten w hich, after conjugation 
with the earner substance (m this case, the 
ingested pork blood) formed a complete anti 
gen that evoked the urticaria 
Aside from the fact that passive transfer of 
hypersensitiv eness to cold is often unsuccessful, 
there are several other pertinent clinical points 
that serve as a warning against hastily assum 
mg that every case of this kind is of allergic 
origin For, on the strength of numerous ob 
servations (see p 410 for literature), many 
cases would seem to be based on vasoneu 
ropathy, an abnormal reactivity of the vaso 
motor mechanism belonging to the group of 
nonallergic pathergies Thus, some reports 
desenbe cases in which both hot and cold baths 
produce urticaria, cases m which it appears 
only on certam — though sometimes rather 
large — areas, cases in which hives are produced 
not by every kind of exposure to cold, but only 
by cold air or only by cold water Further 
more, the literature includes highly significant 
cases in which the hypersensitiveness to cold 
has been totally and often abruptly cured by 
the successful treatment of focal infections and 
infestations, of disturbances of gastro intestinal 
absorption, of hypoacidity, or of endocrine 
dysfunction (e g , hyperthy roidism menstrual 
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irregularities). Even psychosomatic factors 
ma\" be the predisposing element, as comnnc- 
ingly illustrated by Abramson’s^ case. A 
^oman who was depressed by the news of the 
death of intimate friends developed giant 
hives on contact with cold water After the 
patient had readjusted mentally, the whealing 
response to cold disappeared. That man 3 ' an 
instance is not of allergic origm is further indi- 
cated by the fact, first reported bj- Duke, that 
cold urticaria can not mfrequentlj* be relie\’ed 
and sometimes even cured b\- the application 
of heat, and that application of cold can simi- 
larlj' benefit urticaria due to heat. 


j’oung man who evidenced from birth a specific 
hj-persensitiveness to cold air, but not to the 
applications of other forms of cold. Of the 
twenty-eight members of his family (four gen- 
erations), sixteen others showed the same tj-pe 
of h}*persensitiveness, also beginning at birth 
(Fic. 195). After this report was published, 
the patient married and had a child that ex- 
hibited the same manifestations from the very 
day of birth. It is particularly noteworthj’ 
that only those areas normally e.xposed to the 
air (eg., face, hands, legs) gave reactions 
(Figs. 196, 197, 198). These consisted of local 
urticaria and diffuse swelling, as well as certain 



Fio. 195. Gesealogic Chart Shokixc 17 C»ses op HiTERSExsn^TJCEss ro Com rs* For* Generxtions 


Lehner and Rajka have advanced the claim 
that cold as weW as beat urticaria can be cured 
bj- the sj'stematic application of cold and heat 
respectively. In our opinion, however, this 
procedure is not necessarilj- to be regarded as a 
specific desensitization measure. Nor does its 
effectiveness necessarily serve as a confirmation 
of the allergic character of the condition. In 
t-iew of the fact that the therapeutic effect is 
here achieved bj- gradual intensification of the 
homologous temperature, the procedure might 
terj- well be one of habituation in the non- 
allergic sense. 

An example of the pathergic tj'pe of cold hj'- 
persensitiveness is afforded in the case reported 
by Urbach, Hernnan, and Gottlieb,*'® of a 

‘"•AgtotsoN.H A Psythosom M«1 J Uo, SMI 


Other ^mptoms that can be explained only as 
the result of cascular constriction (pierc’mg 
pains, followed bj’ numbness and extreme 
“whiteness”) This vascular constriction was 
followed bj' a general \-asodilatation resulting 
in a temperature as high as 101 F., a feeling of 
being overheated, perspiration, and drowsiness. 
These facts all speak against the existence in 
this case of an underl^’ing cold allergj' on the 
basis of an antigen-antibody reaction. On the 
contrarj*, they point to a specific hj-persensi- 
tuenessof the peripheral neurovascular system 
to cold air, i.e., “cold pathergj'.” A quite 
similar ob5er\’ation of familial hj-persensitive- 
ness to cold, affecting about 50 per cent of all 
relatives in several generations, and beginning 
at birth, had previousl}' been reported bj- Kile 
and Rusk.'**® 
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The treatment of hypersensjtiveness to cold 
IS by no means an easy matter If the history 
and studies m a case point to an infection m 
festation endocrine dysfunction or gastro 


calcibronat are recommended These injec 
tions are to be given daily for about one week 
ti^ether with phenobarbital orallj to 
gram three times a daj) Prelimmaiy obser 



Fic 196 Colo P\TneRC\ t*Trc4R(vL Lesions or Face 
V] 1 ear ng after t ent) five minutes m cold room (temperature 10 F ) 



Fig 197 Coid PAnERcy Lrticarial Lesons on 
Left Han-d 

Appearing after t entj five minutes m cold room (tern 
perature 10 F) R ght hand had been kept gloved 
Same patient as n Fres 196 198 


Fro 198 Cold Pathergv S vell ng of Lett Hand 


Appeanngal out th rty m nutes after leav ng cold room 
Big ht hand had been kept gloved Same patient 
asm Figs 196 197 


intestinal disturbance as the underlymg cause 
appropriate therapeutic measures must be 
instituted Otherwise massive intravenous 
injections of calcium gluconate or preferably 


Nations by Feinberg and Fnedlaender Pills 
bury and the sen or author indicate that a 
new synthetic histamine antagonist benadzyl 
(P dimethylammoeth) 1 benzhjdryl ether hy 


P«\siCAL Agents 


415 


drochloride) in doses of 50 to ICO mg. three 
times daily is effective in cold urticaria, and by 
Williams, in the treatment of the ^mdrome 
of physical allerg}' of the head. Williams**” 
has also advocated niacin, beginning \\ ith 25 mg. 
hN'podennicall)' and increasing b\' a like amount 
daily until relief is obtained, usually at a level 
of about 100 mg. twice daily. After 2 or 3 
months, 100 mg. of niacin by mouth three 
times a ^\eek is generally sufficient. If these 
treatments do not seem to help, histamine-azo- 
protein may be tried vei}' cautiously in an 
effort to render the patient immunologically 
tolerant of histamme, or a course of histamine 
therapy may be given on the theor>' that it 
will e^entually erhaust the reactive capacit}* 
of the shock organ Horton and Roth recom- 
mended injections of histamine twice daily for 
tvio or three weeks, in doses of O.l mg. or less 
These authors ako advocate a trial with his- 
taminase (5 to 10 units orally, three times a 
day). The present writers have had rather 
encouraging results with oral histamine 
therapy. The patient takes 1 drop of his- 
tamine dih}’drochloride 1:1,000 dissolved in 
20 per cent alcohol m one-half glass of water 
three times a day before meals, increasing the 
dose by one drop each day until clinical im- 
pro\ement is attained If focal or systemic 
reactions ensue, as occurs not too rarely, the 
dosage is reduced or a 1:10,000 solution given. 
This therapy should be continued for about 
four to eight weeks. 

Finally, Horton and Roth, as well as Lehner 
and Rajka, advise “autodesensitizafion” by 
means of immersion of the patient’s hand or 
foot in water at 17 C. (65 F.) for one or two 
minutes twice daily, with the temperature of 
the water being gradually and slowly reduced, 
o\ er a period of three to four w eeks, to a mini- 
mum of 7 C. (45 F.). Others have suggested 
contrast baths, such as alternating hot and 
cold showers, or rubbing an increasmg area of 
the body surface with ice for a few minutes 
daily. If reactions occur during treatment, 
they may be controlled by the application of 
heat. 

C. HEAT 

Ever>"thing that has been said concerning 
cold allerg}- — and patherg}- — applies to the 
states of h}-persensitiveness brought on b}* 


heat (Fig. 199), or by overheating resulting 
from physical e.xertion (Fic. 200) such as 
exerci^ (Ormsby**^®), perspiring, eating too 
rapidly (tach}'phagia — Pagniez and de Gen- 
nes'*®®), as well as by mental overexertion, 
fatigue (Joltrain), and psychic stimuli (Hop- 
kins and associates'”^. Patients presenting 
the “effort s}'ndrome” are often found to be 
sensitive to heat. 

It IS especially noteworthy in this connection 
that many a case diagnosed as “cold allerg}-” 
is in fact not due to cold at all, but to the flush 
of heat follow ing the exposure to cold. 

It is also w ell to remember that occasionally 
patients with heat hN-persensitiveness who are 
also affected by sunlight, are not light-hyper- 
sensitive in the true meaning of the term, but 
merely react to the radiant heat of the sunlight. 
Thus, the senior author obser\ed a boy who, 
during three consecutUe summers — and only 
during the summers — had suffered urticaria, 
abdommal cramps and diarrhea followmg sun 
baths The patient presented a heat h}'per- 
sensitiveness of high degree, manifesting reac- 
tions after relatii-ely insigniflcant exertion. 
During the cooler seasons, his symptoms had 
always spontaneously disappeared. 

The clinical symptoms commonly obseix’ed 
in heat h}’persensitiveness may be divided into 
( 1 ) contact urticaria, and (2) general symp- 
toms, brought on by “reflex” mechanisms, and 
including generalized urticarial eruptions, ex- 
trasystoles, tachycardia (Duke'*®*), asthma 
(Swineford, Jr., and Weinberg'*®®), migraine 
(Luckner and Jlann'*™), and s}-ncope (Vaug- 
han®*). The pathogenesis seems to vary m 
different cases. Lehner and Rajka'*®* and 
Richter'*®* succeeded in demonstrating a true 
allergic mechanism by means of the Prausnitz- 
Kuestner method of passi\ e transfer, and Jlelc- 
zer and Wlassics,®'® in 2 cases, w ith the Urbach- 
Koenigstein technic. In man}- other instances 
the assumption of an under!} mg allerg}- ap- 
pears to be highly problematic. The allergic 
character of the condition certainly seems to be 


•►••OiHSBV. O S \rch Dermal S. Syph 27:171,1933 

P . and Cewes L pe Bull et mem Soc mcd d 
bop. de Pans 43: 377. 1971 
BM Dm. W w J 4Ilersy 4 3?, 1932 

•« Ssk-crtEOBO. O . Ja . and W Eivsrao. H ibid 4 : 330. 1933 
am L E T asE B. H , and 3 Lsvn, E Klin Wchnsehr 18: 767, 1939 
»•< Leb-tei. E . and FUjss. E Krankheiisforschung 8 83, 1930 
i«»RlCHTEa.W Dermal Wthnschr 100 129. 1933 
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especiallj contradicted bj those cases in which le urticar a pro\oked b> warming of the 
the wheal formation is not restricted to the site bod> by emotion and exercis^was due to the 
of exposure to the ph> sical agent but spreads release of acetylcholine in the skm as the result 
over the entire body ( reflex like reaction of of centrally or reflexlv inouced stimulation of 
Duke) \oi doss the assumption ol an under the efferent nerve haers This resulted m 



To 19 IlEAilrTCARu Appear sc AFTEx Hot Bvrn 



Fig 200 Effort Lrxicajua Produced by Streniocs Pms cal Exertion 
\ ote follicular d str but on 

Ijmg allergj receive anj support from those turn m the liberation of H substance from the 

cases m which mental stram or psychic stress skm cells Hopkins”’ confirmed Grants 

brings on urticarial manifestations Grant claim that these cases are definitel) hjpersen 

and his associates'®°® presented experimental sitixe to acetjlcholme 

ex idence that the heat and effort ^drome As for the treatment of heat and effort 

• hj'piersensitiveness the principles recom 

^ ^ mendedforcold hjpersensitiveness are worthy 
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of a trial. \^aughan attempted “autodesensi- 
tiration” b}' placing the patient’s hand io wa- 
ter heated to 37 C. (9S F.) and keeping it there 
while the temperature was gradually raised to 
a maximum of 43 C. (110 F.). If this exposure 
is tolerated, the patient may be gi\en a full 
hot bath (38 C. or 100 F ). The course of 
treatment usually lasts from four to six weeks. 
Ca\ en'®"^ reported good results w ith diathermy 
administered with gradually rising tempera- 
tures, and Snineford and M’einberg**® with 
intravenous tj'phoid therapy. 

Lehner and Rajka e.xplained the gradual 
decrease in the reactivitj' of the skin to sj-s- 
tematic e.xposure to heat on the theory' of the 
formation of specific substances (dereagins) 
We are inclined, however, to consider the re- 
sults of these procedures, at least in most cases, 
as due to habituation. 

Vaisberg^^ and Goodson^” obtained promis- 
ing results from the use of histaminase, as well 
as of histamine administered in minute and 
gradually increasing doses. Histamine-azo- 
protein may be tried. 

In cases in which physical exertion and men- 
tal overexertion play a part, treatment with 
carefully graduated physical exercise (at 6rst 
passive) or mental exertion (beginning with 
mild, pleasant tasks such as reading or attend- 
ing theater) should be started as soon as tol- 
erance for heat and muscle strength has been 
gained. Reactions may be controlled by 
application of cold. 

D. LIGHT 

Only a small proportion of cases of light 
hv’persensitiveness are truly allergic m charac- 
ter, while the majority of them, in the writers’ 
opinion, are based on nonallergic pathergy. 

1. Pathogexesis 

Successful passiv e transfer of the hypersensi- 
tiveness has to date been reported only by 
Stein*®”’ Rajka,'®”®' *®®’ Calloway,*®*® and Ep- 
stein*®** (using blood serum), and by Flarer** 
(using blister content). Furthermore, there 
are a large number of cases in which correction 
«*-Ca\-ev,W R J Allerg> 3. JU, 19J’ 

MMSrerv.R O Ztnualbl f Haul- u Gescblechtsk, 15.66,1923 
'•••Rajn, E ibid 65' S’l. 1«0 

••■•CALUwaY. J L Arch Dcrmat S. S>-pb 41:689,1910 
■“'Eystyln.S J loNest Dermat 5. 187. 225, 285.2*9,1912 


of a hepatopathy, a gastro-mtestinal disease, 
an endocrine dysfunction, an infection, or an 
intoxication was followed either by complete 
cure or at least temporary disappearance of 
light hj'persensitiveness — the improvement 
presumably being attributable to the fact that 
the formation of photosensitizing or photo- 
djTiamic substances was arrested or mter- 
nipted 

Thus, in a case of hydroa vacciniforme, Ur- 
bach and Bloech'®'® brought about an improve- 
ment in the patient’s sy'philitic hepatitis by 
means of antiluetic therapy, as a result, the 
concurrent porphyrinopathy disappeared 
For sev'eral months thereafter the patient 
tolerated long exposures to strong sunlight 
perfectly, until after a while liver function was 
again impaired, and the porphyrinemia and 
light hypersensitiveness reappeared Barber*®® 
reported the case of a man who, after overin- 
dulgence in alcohol, exposed himself to sunlight 
and acquired light dermatitis His liver was 
greatly enlarged and his urme contained quan- 
tities of urobilin. After the patient had ad- 
hered to a strict diet, and completely ab- 
stained from alcoholic beverages, the liver 
condition improved, and thereupon the photo- 
sensitivity vanished Barber, Howitt, and 
Knott'*'® reported several cases m which 
treatment of a gastro-mtestinal disease was 
followed by marked retrogression of skin mani- 
festations These authors are of the opinion 
that the light hy'persensitiveness was attribut- 
able to a bacterial toxin formed in the intes- 
tine D’Amato*®** observed a woman whose 
manifestations appeared only' during her 
menstrual period When menstruation was 
temporarily inhibited by roentgen irradiation, 
the patient’s light hypersensitiveness disap- 
pear^, but it promptly recurred as soon as 
menstruation returned Lancaster*®*' found 
that in 5 cases the correction of menstrua! dis- 
turbances by estrogenic substances was fol- 
lowed by a permanent restoration of tolerance 
to sunl^ht. Similar observations were re- 

huCmwb. E, «Dd B19ECH, J Wlto klm Wchnschr 47: $27. 

1934 
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ported bj Thurmon'«'« and Brunsting“” and 
^^e^e also made by the senior author Stokes 
and CalIo\vaj'«'3 have called attention to the 
development of sensitiveness to light m pa 
tients with either systemic or local infections 
Sonck‘®‘® reported a case of light hypersensi 
tneness in a patient suffering from lympho 
granuloma inguinale, following a radical 
operation(extirpation of the rectum), the photo- 
sensitivity disappeared Urbach and Shay’“® 
recently published a case of extreme light hy- 
persensitiveness directed against the ultra 
violet rajs, which was completely and rapidly 
cured after cholecystectomy of a chronically 
inflamed gallbladder containing stones, the 


a few days, and finally leads to pigmentation 
Photo allergy, on the other hand, designates 
the condition observed in certain of these 
subjects who, on the tenth day after the test, 
spontaneously developed an inflammatory 
reaction with intense pruritus at the site of 
the primary reaction These symptoms per 
sisted from ten to fourteen days Every sub 
sequent exposure of these sensitized persons to 
ultraviolet light produced the same urticarial 
inflammatory response, now appearing not 
after ten days, but from ten to twenty-four 
hours after the test 

Pathogenetically, a distinction is made be- 
tween exogenous and endogenous diseases of 


Table 37 —Pkotoseitsthztng Substances 


Oral Route 

Local CoDtaet 

Ifitravenous Route 

In Man 

sulfonamides 

sulfonamides 

sulfonamides 

eosm 

gold 

eosm 

oil of bergamot 

acridine, trypaflavme 

sulfonal 

oi) of lavender 

rose bengale 

barbiturates 

oil of cedar 
vanillin oil 

heroatoporphynn (Meyer Bets) 

In Anisials 

eau de Cologne 


buckwheat 

coal tar 


clover 

pitch 


Sudan grass 

' certain d>ed fabrics 


St Johns wort 

certain plants {Pashnaca satna, Rerac 


Lacknanthes 

UiiiK hula etc )prol)ablyow>ngtofuro 


Tribulus 

cumanns 

phenothiazine (insecticide) 



photosensitization, depending on whether the 
photosensitizing agent comes from without or 
IS produced within the organism itself 

In cases of the exogenous type, the agent 
enters the body by mouth (either in foodstuffs 
or in drugs) or by parenteral injection, or exerts 
jts alleigizing influence by local contact (see 
Table 37) Light dermatoses caused by inges 
tJon of photosensitizing substances are encoun 
tered almost exclusively in animals (cattle, 
pigs, sheep), and are usually found to be due 
to certain plants, such as buckwheat {Fago- 
pyntm), St Johns wort {Hypencum), wilted 
“dubbeitje” plant {Tribulus), clover {Trt 
Johum), agave (Agate lechuguilla), and paint- 
root (Lacknantbes) Two principal disease pic 
tures are observed fagopyrism and “yellow 
thick head ” In fagopyrism — so termed be- 
cause the symptoms were first observ ed follow- 


patient also had an abnormal intestinal flora 
Ayres, Jr regarded the presence of entamoe- 

bas m^the stool as a predisposing factor in a 
case of light hypersensitiveness 
Epstein'®’* draws a shaip distinction between 
primary photosensitivity due to photodynamic 
action and allergic photosensitivity (photo 
allergy) The former term indicates that m 
all individuals an intracutaneous injection of 
sulfanilamide, for example, follow ed by irradia 
tion with ultraviolet light, results in a local 
erythematous reaction that begins to fade after 


•Thotmon F M pieseiiVti Ltfoie S««liOTi ®» Dtim&tologr 
A M A Atlantic City June IJ 19U 
' Brunsiinc L a discussion to Thurmon 
s Stokes J H and Callaway J L Arch Deimat & Syph 
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ing ingestion of fagopyrurn — onlj* the unpig- 
mented skin areas are invohed. The skin 
manifestations consist of intense itching, 
erj'thema, and s\\elling; they can be as se\’ere 
as those of an erj’sipelas, and are associated 
with a state of agitation. The s3'mpfoms are 
obserN'ed almost exclusi\ elj' in the early spring 
^^hen the animals are turned out of their winter 
stalls into the fields, where thej" are exposed to 
sunlight. Chick and Ellinger"- showed that 
rats could be experimentalh sensitized to light 
(j’ellow -orange portion of the visible spectrum) 
by a diet of ground whole buckwheat seeds, 
but not if the husks were removed. The young 
flowers were most active in this respect. 
Other plants, particularlj- of the Tribubis spe- 
cies, prox-oke progressic-e icterus, which is fol- 
lowed hy light hjpersensitiveness generally lo- 
calized in the unprotected areas of the skin 
This results in a se%ere inflammation of the 
skin, which then presents a definite yellowish 
color, whence the name ‘‘yellow thick head " 

\Yith the e.xception of I case reported by 
Smith, fagopj’rism in human beings is un- 
known. This IS probably due to the fact that 
the active agent is altered in the cooking pro- 
cess, and thus becomes harmless On the other 
hand, .Tanthodermia Jipochromica seems to be 
at least partially due to the influence of tight 
At any rate, Klose described a yellowish dis- 
coloration follow mg ingestion of carrots, ob- 
ser\ed only in those areas that were e.x'posed 
to fairly strong sunlight — that is, chiefly on 
the face. This author also considers the effect 
of light to be the explanation of the fact that 
this coloration is obsen'ed almost exclusively 
in the summer and mostlj' m infants whose 
cribs are placed near a wmdow. 

Siiailarh', Hess and and Dollin- 

ger‘®^ assume that light plaj-s a rfile m those 
cases in which, following ingestion of large 
amounts of spinach, a greenish color of the 
skin was obseived onl\’ in those areas that had 
been exposed to sunlight (forehead, nose, 
cheeks, and hands). 

Bommer’s obserxation that an mcrease in 
light hj-persensitheness occurs when patients 
are put on a diet of raw foods, should perhaps 
be included here. He is of the opinion that 

“= carer. X , and P : J Piij-siof I«- UZ, t«I 

“^Ilrss.A r . »nd MvEls. V C • J SI A 73 1743, »» 

Domvctl, .4 Mfd Kl5n 17: 1--33. 19:i 


this maj' be explained b\" the fact that such 
a diet leads to an increased consumption of 
chlorophv'll, which in turn maj- exert a photo- 
d^Tiamic influence 

A similar mechanism may well be the basis 
of Riehl’s melanosis. This is a dermatosis that 
Riehl, Sr first observed during the first 
world war. The condition starts with circum- 
scribed bluish-red eiythematous patches, lo- 
calized chieflj- on the face, neck, chest, and 
back, followed b)' pigmentation of bronze to 
chocolate color Etiologicallj* Riehl linked the 
dermatosis with an alimentarx' intoxication 
(almost all of his cases had been eating bread 
made from beans). Kerl, on the other hand, 
assumed the presence of photodjmamic sub- 
stances in the ingested foods, and concluded 
that these substances sensitized the exposed 
skin areas to sunlight. This view has been 
quite generally accepted Hoffmann at- 
tempted to find the photosensitizing substances 
not in foodstuffs, but in certain industrial 
products such as tar, naphtha, and coal. It 
was pointed out, however, that the picture of 
the melanosis was scarcely ever observed after 
normal nutritional conditions had been re> 
stored. Therefore, the designation “war mel- 
anosis of Riehl” seems apt. 

Furthermore, light h>persensitiveness is not 
infrequently obser\'ed after oral administra- 
tion or even topical application of sulfonamides 
(see pp 331, 393) Thus Park and Platts”^* 
reported the appearance of light dermatitis in 
4 3 per cent of 486 soldiers in the Middle East 
receuing sulfanilamide, and 1.9 per cent of 
309 receiving sulfapyndine Photosensitivitj* 
occurred in 8 to 10 days of administration, and 
affected chiefly those parts exposed during 
chemotherapy or those previoush exposed. 
Li'^ht hjiiersensitixeness occasionally ensues 
after dosage with barbiturates, sulfonal, eosin, 
and other drugs, when the patients are exposed 
to sunlight shortly after taking the medication. 
For this reason, they should be strongly ad- 
-vTsed to avoid direct sunlight for the duration 
of the treatment. Rimington,’®« Stryker,'®” 
and others attribute the sensitization to toxic 
damage that in turn results in the formation 
of porphyrin. 

Dtmat Webasehr M.3J8,191S 
•« Rmiscios, C Lancet I- J'O, 193’ 
w STatR«.G V J Mi-sounM K 34. 484, 1939 
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Among the substances that can produce light 
hypersensitiveness b> local contact plants 
such as Pastmaca satiia Ilcracletini Rula 
graieolens funs and Dictamnus albus repre 
sent the most important group K.uske 
attributes this sensitizing action to the furocu 
marins contained in them In addition cer 
tain essential oils such as bergamot oil 
(Freund Gross and Robinson) and oil of 
orange flowers (Sams) are capable of exerting 
a similar effect Starck“ * demonstrated that 
parsnip root contains some substances capable 
of rendering the skin sensiti\ e to a certain kind 
of radiation and that the sensitivitj remains 



Fig 201 PonrHYRiN Crystals is Stool of Patirst 
WITH Stercoporph\ria as Seen with 
Fluorescence AIicroscope 


for some time after the exposure to the plant 
while the juice of the parsnip itself has no 
perceptible irritating influence on the skm 
She reported 13 cases of local light sensitivity 
in workers handling parsnips Klaber'*** m 
troduced the term phytophotodermatitis to 
apply to all types of photosensitization of the 
skin by plants and plant extracts Gougerot 
and Hellier pointed to the eosin m lipsticks as 
the cause of cheilitis resulting from photosensi 
tiz^tion Coal tar and pitch (Foerster and 
Schwartz'*^®) some crude oils certain d>ed 

•Stasck V A ta de mat vene eol 2a 179 19M 
M KtABEB R B t J De mat 54 143 1942 
Foerster H R and S hwastz L A h Dermal A Syph 
34 55 1939 


fabrics (Epstem and insecticides such as 
phenothiazine (De Eds Wilson and Thomas 

“’) c-m also act as photosensitizing agents 

Those diseases of sensitization in which a 
photodynamically active agent is formed 
within the organism are regarded as endogen 
Otis The present state of our know ledge about 
thrae substances is rudimentary and in fact 
encompasses little more than those pigments 
that are called porphv rins 

To simplify matters somewhat we shall here 
consider the exogenously acquired and the 
endogenously formed porphyrin as belonging 
to one category nor incidentally is any sharp 
differentiation imperative since exogenous 
porphyrin can exert its photodynamic action 
only under certain very definite internal con 
ditions 

There are two sources of exogenous porphy 
rin First preformed porphyrin enters the 
organism in ingested animal protein (eg un 
cooked meat) but produce particularly grains 
and vegetables also contains porphyrin al 
though in smaller amounts Second spore 
bearing anaerobic bacteria in the intestines can 
form porphyrin both from the hemoglobin and 
myoglobulm of ingested animal muscle and 
from the chlorophyll in vegetable foods 

Porphyrin can be produced endogenously in 
various wavs from bleeding gastric and 
duodenal ulcers from disintegrating tissue pro 
tern from destroyed blood corpuscles and as 
the result of liver damage Finally certain 
intestinal bacteria can produce porphyrin 
synthetically m the intestine from foodstuffs 
free of animal protein and chlorophy 11 It is 
believed that they synthesize porphyrin from 
the pyrroles of the food 

It IS a known fact that porphyrin occurs in 
the urine and/or stools of many light hyper 
sensitive patients in quantities far greater than 
the mere traces found m the excreta of normal 
subjects It IS noteworthy that in certain 
cases of bght dermatosis appreciable amounts 
of porphyrin can be found only m the stool 
(Fig 201) and not m the urine and blood 
This nearly always occurs in association with 
a pathologic intestinal flora or hepatic dis 
turbances (Urbach'^^) A diet free from am 

o Eds F PE W tsoy R H and Titoa s J O JAMA 

111 209 1940 

•1 U»B CH E Kl n ttchns hr 17 304 1938 
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mal protein and restoration of a normal intes- 
tinal flora usually prevents the formation of 
enterogenous porphyrin and thereby results in 
the disappearance of the light hj-persensitu-e- 
ness. 

It must be admitted, ho\\e\er, that in any 
number of typical cases of light h}’persensitive- 
ness, photosensitizing substances cannot be 
found m the blood, urine, or feces, this isespe- 
ciall}’ true in xeroderma pigmentosum, nhich is 
characterized by an extreme degree of light 
hj'persensitiveness. This disease is probably 
the expression of a congenital abnormal reac- 
tivit)" to light \\ithm the range of the nave 
lengths from 2,970 to 3,100 angstroms (Lynch). 

Pellagra must also he mentioned here. 
Spies,’®* EUinger,’®^ and their associates have 
found that this condition is characterized by a 
disturbance of the porphyrin metabobsm, and 
that this, as well as all the other s>raptoms of 
pellagra, disappears after massive doses of 
nicotinic acid and adherence to a balanced diet 
The increased porphxTin production in peUa- 
gra, together with the disturbances in the gas- 
tro-intestinal functions, is probably the result 
of avitaminosis. 

However, the entire question of the relation- 
ship between porphyrins and light h>-persensi- 
tixeness is at present ex’en more controversial 
than it was a few years ago This is perhaps 
best illustrated by the fact that some authori- 
ties deny the etiologic importance of porphy- 
rins, but hold that formation of them is a con- 
sequence of the destruction of skin tissue 
resulting (tom severe reactioris to light. Since a 
detailed discussion of this problem is not 
possible here, the reader is referred to the 
excellent monographs by Blum,’®* and by 
Dobriner and Rhoads.’®* 

Finally, it is necessarj’ — especially from the 
practical point of view — to discuss the type of 
light or the portion of the solar spectrum 
(xnsible light, long- or short-wax e ultraxuDlet) 
that is responsible for sensitization to light. 
Thus, in a light dermatosis of the type of 
prurigo aestivalis, the senior author”’ was able 
to prove that the hjpersensitiveness was 

'“Sms, T D.Gioss, E S , and Sisiii. Y PrtK Soc Eiper 
Biol S. Med 38- 178, 19JS. South M J 31. 483. 19}* 

EmvGEi. P , n.*ss.».N, A , and Tah.*. XI If Lancet 3: 11S8, 
1937. 

H. F - Actioo and Diseases Cansed by 

Light York Retnhold, 1941 

‘“DOB*iNTi.E.lndRHOU>s. C P Ph>siol Rev »-41<^1940 


exclusixely in relation to the yellow -red visible 
part of the spectrum of sunbght The patient 
reported by Blum and West'®’ and Arnold'®* 
was sensitive only to wax e lengths in the spec- 
tral region between 3,900 and 5,300 angstroms 
— i e , in the blue and x-iolet parts of the x’isible 
spectrum. The case described by Erskin’®* 
showed sensitivity only to the ultrax iolet wave 
band. McKinnon’s’®* case, on the other hand, 
was found to be sensitix-e only to rays from the 
infra-red end of the spectrum. The same was 
true of Watkins’’®’ patient with urticaria from 
e.xposure to sunlight and infra-red heat lamps, 
the effectixe rays being confined principally to 
wave lengths from 7,900 to 14,000 angstroms. 
The portion of the spectrum responsible in a 
gix'en case is determined by tests with ap- 
propriate light filters (p 178). This differen- 
tiation is of practical importance in therapy, 
since the effectix eness of the x'anous protective 
preparations depends on the wax’e lengths in- 
xolx-ed 

2. SxilPTOXIATOLOGV 

Light hy'persensitix’eness is manifested in the 
majority of cases as an inflammation of the 
skin presenlmg a number of widely x’arying 
clinical pictures. Most frequently, there is an 
acute or subacute dermatitis (Fio. 202), often 
characterized by the presence of numerous 
bloody crusts When the patient has been 
e.xpos^ to light for anj' considerable length of 
time, the skin condition may become chronic 
(Figs. 203, 204), and ex’en assume the appear- 
ance ol a neurodermatitis (Figs. 205, 206). 
In other cases the light diseases take the form 
of urticaria, prurigo, lupus-erythematosus-like 
dermatoses (Fig 207), hydroa x-accmiforme 
(Fig. 208) or aestix-ale (Fig 209), and even of 
filiform, \-erruca-like lesions (Fig. 210) (Ur- 
bach and Wiethe,'®* Funck,'®* Callaway,’®’ 
Wolfram'®*). In the same category are pella- 
grous skin inflammation (Figs. 211, 212), xero- 

KnBm. IT F,»ndWEST, R J J Qin Io\estigation 16: 761, 

1937 

MiAsNOio. H L, J* Afch Dennat 4. Syph 4J 607, 1941 
uMEorc. D Bnt } Dermal .84.- J95, 1944 
iMi McKdcv>s, D A Proc SuS Meet.. Mayo CUn 11 3JJ, 1937. 
waWaTKlNS, \ L Arch Phys Therap 24 - 291, 1913 
M Ukbacb. E , aod W STSE, C Arch f Dennat u Syph 141: 

94. 1933 

iM»Frsci,C F.: Dermal Wchnschr 199- 1313, 1939 
aMtCauawAT.J. L. Arch Dermal J. Syph 42. 3'0. 1940 

•HaWomAlr, S Xrth f Dermal u Syph 182 484,1941. 
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derma pigmentosum and the melanoss of 
Riehl Furthermore light is potentiaH> an 
eliciting factor in many cases of lupus erythem 
atosus (Fir 21?) and erjthema exudatuum 
multiforme The significance of specife light 
hypersensitiveness in these conditions is asyet 
not entirely understood 
\V hile in all these cases the entire skin surface 
may participate in the reaction there are also 
certain localircd contact photodermatitidesdue 



Hvpersensit vexess 

to sensitization by locally applied ethereal oils 
such as oil of bergamot (Fig 183) and drugs or 
to the local action of plants 

In rare cases the light hypersensitneness 
may be of such extreme degree that diffuse 
urticarial responses can be evoked by exposure 
to ordinary daylight (Fig 214) even on a 
cloudy day The writers observed a case of 
this kind in which the patient suffered general 
manifestations such as headache lassitude 
malaise and even fainting spells following a 
moderately long exposure to daylight 

An excellent review of the protean mam 


festations f the 1 ght Jermat ses was recently 
contnl uted 1 Stokes and Heerman *« « 
Lehrfeld has suggested the existence of an 
ocular hypersensitiveness to light related to 
urt cana solans an 1 accounting for certain 
types of visual int lerance of light or what the 
ophthalmologists term glare It impl es an 
inability to lilerate light of ordinary intensity 
and type and may result n t only in conjunc 
tivitis ocular fatigue photophobia blepharo 
spasm and headache but also reflexJy in 
nervous irritability general fatigue and easy 
physical exhaustion Ocular pigmentary dis 
turbances trachoma and all acute inflamma 
tions of the anterior segment of the e> e predis- 
pose to this condition It may be treated by 
the weanng ol tinted lenses 

3 Diagnosis 

The diagnosis of light dermatosis is arrived 
at on the one hand from the patient s report 
that the skin manifestations always appear 
following exposure to light and that they begin 
m the spring and disappear m the autumn and 
on the other hand on the basis of the fact that 
only the exposed skin areas are involved i e 
primarily the face neck (Fic 21o) hands 
(Fic 216) and often the forearms and the un 
covered part of the chest 
Simple diagnostic procedures are the mask 
method in which the patient wears a mask 
during the day time or the dark room test the 
patient remaining in a completely darkened 
room for three days (Dim artificial light is 
permissible) ?\ith the aid of these readily 
executed tests a case of acute (Firs 217 218) 
or even chronic dermatosis (Figs 219 220) can 
be diagnosed within three or four days to the 
extent of determining whether or not there is 
a hypersensitiveness to light 

For a discussion of the methods of def ermm 
mg the causative rays m a giv en case by means 
of light filters the reader is referred to page 
179 

Epstein* has demonstrated at least three 
d fferent ty pes of reaction to tests w ith artificial 
light (!) immediate urticarial or w healing reac 
tion (2) pathological sunburn like reaction 
and (3) provocation of the specific lesions of 

« Stoces J II .ndBEE«u»v H Vm J \! S »3 M8 m! 

2M 601 mz 

LeheteU. L a h 0;hth IJ 992 193 




Physical Agents 


423 


prurigo. They correspond essenUally to the focal infection, an endocrine dysfunction, or a 

clinical entities of urticaria photogenica. der- liver disease Under these conditions, treat- 

matitis solare, and prurigo aestivalis. IVhile ment according to the etiologj- is of course indi- 

Cinioxic Dermatitis of Hands Dce to Light H\ rERSENSiTi\-EVESs 




Fio IGt After treatment with hver extract injections and hving colon baalli by mouth. 


these three raaiiifestations of bi'persensilive 
ness to light seem independent of each other, 
combined tj^pes occur. 

4. Therap\ 

The therapy of the conditions due to light 
is at present far from satisfactor)-. Attempts 
at hj^posensitization with increasing doses of 
ultraviolet or other raj s, as advocated bj' some 
authors, are as a rule of no a\ail. 

In some cases it is possible to establish the 
fact that a certain drug or chemical is the 
photosensitizer; or that the disease is de- 
pendent on a gastrointestinal disturbance, a 


cated Pertinent cases have been mentioned 
abo\e 

The Iner disease itself may be caused by 
alcohol or ^"philis, and m either case will re- 
quire appropriate therapj’. \Mien the hepato- 
pathy is pathogeneticallj' obscure, it is ad- 
ATsable to prescribe a liver-sparing diet, high 
m carbohjdrates and proteins, along with 
insulin injections Injections of crude liver 
extracts should also be tried Carrie’*^* re- 
ported good results from feeding raw hver 
mash to rabbits that were eliminating increased 
amounts of piorphyrin m the stool after toxic 
>tt*CAS«i£. C Arch f Deimat u S>ph I6J. ill, 1931. 
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ChKONIC DFRiUTITlS DtE TO LIGHT HyPERSENSlTVEMESS ON BASIS OP IIePATOPATHT ISTtSTlNAL DySDACTEXK 
AVD STERCOrORPHVK A 

Tic 203 Before therapy Tic 206 After several eeks of treatment w th 

I ving colon baalli b> mouth and nject ons of 1 vcr 
e«ract 



Fig 207 Light Dermatosis Resembling LtPtis 
Er\thematosos 

doses of sulfonal the abnormal porphynn 
ebmination ceased and the hypersensitiveness 
of the skin to ultraviolet irradiation disap 
peared 


Good results are often achieved bj the ad 
ministration of 100 mg of niacin am de three 
times a day not only in pellagra but also in 
cases of light h>persensitiveness of other 
origin (Gilman Stokes*) 0 Leary ““ 
Capps and Young “ and Epstein • reported 
encouraging results following the use of his 
taminase three times a day from March until 
September The senior author had good re 
suits in only 2 cases In other patients of his 
as veil as m many instances reported in the 
literature this treatment failed 
In a s} ndrome consisting of light dermatos s 
hepatopathy pathologic intestinal flora (djs 
bacteria) and fecal porphyria described b} 
the senior author *” the porpliynn can be 
made to disappear b> a strict animal protein 
free diet excluding meat fish poultr} eggs 
inilk and cheese for a period of four to five 
weeks Am no acids may be used as substi 
tutes for proteins in the diet In addition to 
these measures Bacillus acidophilus prepara 
tions (along with lactose) or viable normal B 

“• C LIMH R L d o s on to A de«son N P A h De ma 

ISypA 37 tii ms 

“ o Least P A dscussontoL* uoN C W and Cuw c 

11 A J In «t De mat 2 301 1939 
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Fro 208 H\t3ROa \ ACCLsuoRitt 

coli cultures (Mutaflor) should be given to 
correct the pathologic intestinal Bora in which 
the normal colon bacillus has been replaced 
either by hemolytic B coli or, as is more im- 
portant, by Streptococci and Staph> lococci 
Buttermilk may also be tried According to 
Schreus,”*^ treatment should also include liver 
by mouth or injections of crude liver extract 
(3 cc. every second day). In cases of hepatic 
disease the present v\ riters administer 10 units 
of regular insulin three times a day, shortly 
after the ingestion of adequate amounts of 
carbohydrates. With this regimen we have 
been able to obtain gratifying responses as 
shown by marked retrogression of the cutane 
ous symptoms along w ith the complete disap- 
pearance of fecal and urinarv' porphyrin, even 
in severe actinic dermatoses of many yeare 
duration. The beneficial effects of a strict 
vegetable and fruit diet, reported by Anderson 
and .AjTes,’®^ may be attributed to similar ba- 
sic principles. Russakoff and Blumberg**** re- 
ported that, in conjunction with dietary and 
vitamin therapy, choline chloride (3 Gm. twice 

>“‘ScB*Ers, H T Eighth Internet Cons Dgrtc.t S. S»p!i 

Copenhagen. 1930 

N P , and . Ames, S . Jt J A M A JM ir^. 

1931 

•a RiTss-viorr. A H . and BiOfBE»c. H Ann lot Med Jl. 

Ml. 19« 
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Fig 209 Hvdroi \estivale d. PATizs-r with 
PORPeVRIXtRIA AND Hepatopathy (Alcorouc 
Cirrhosis op Liver) 

Note partial destruction of auricular cartilage 

daily by mouth) is of benefit in cirrhosis of the 

liver. . 

In order to illustrate the beneficial influence 
of the therapeutic regimen described above on 
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Fio 211) L po D PIOIEISOS j (1«B,C I « ETm) Rape Tipe or D seise op L.poii, Metseoi sii 
\ erruca 1 ke Je$ ons are due to concern unt effect of exposure to sun 
Aicoi OLic IsnuorcLLACKA ov Bwis Or Portal 


ClRRROS ^ I^TEST SAL DlSfltCTERM A\D 
SrSRCOPOSPKYR A 




Fig 212 Vtrophj andp gmentat onof skin 

the clinical 53 ndrome of light dermatos s por 
phynnopatht J epatopathj and pathologic 
intestinal flora t to cases are presented in de 
tail 

Case I \ 3O jear old min ho c fathe had also 
suffe cd from rather se ere 1 ght h pe sensit eness 
ga e a h sto ) of attack of I ar) col c and m gra ne 
of maii> >ea s durat on I ol o ng tonsllectom) 
h ch as done be au e n an arthnt s of the sp re 
there appea ed on the exposed a easofthebodj ase ere 
dermatts hchfnal) assumed an erjth odermat t c 
character The 1 ghl h pe sens t eness t ecame o 
d stress ng that i e as fo ced to sta n a dark room 
for n ne months On adm ss on to the ho p tal the 
patentp esentedanextrcmel} se ereexudat e derma 
1 1 s of the face {f g 20i neck and hands (F g 204 


Fig 211 Facal insolvcment confined to 
to 1 ght 


exposed Tests for j hoto ens l t> sho ed an exudat ve derma 
ttc reacton four hours after exposu e to ull anolet 
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Fio 213 LiPts Fr\the\utom> Di««EuiN*irs 
PRONOKED B\ Sl'NUG'JT 
N’ote that leniotja are contined to osed areas. 



Fic 2U Urtic\rul RESP0^SE TO Light Test 
THR oiGif Light Filter 

rositj\e reactions produced bi sunlight and In its 
u!tra\'iolet, blue green, and >e!lo« portions, re- 
spectivelv 

While examination of the unne for porphjnn «as 
negati\e,thestoolnasstrongl\ po'itnebi fluorescence 
microscopj and also b\ spectro=cop> The galactose 
tolerance test for li\er function was normal, but the 


^jcocoU (gUcine) tolerance test revealed marked im 
pairment ol hepatic function, the figures being as 
follows fasting 8 mp per cent pealv after 25 Gm of 
glvcocoU 14 mg per cent (an increase oi 75 per cent), 
and after three hours when the onginal fasting level 
should have been reached, 12 2 mg per cent The 
patient was put on a strict sugar water diet for four 
davs With the result that the fecal porphvnn disap- 
peared Simultaneouslv the cl meal manifestations 
markedlv improved, however it should be emphasized 
that at the time time the patient was m a completed 
darkened room \ diet consisting solelj ol vegetables 
was then instituted for si\ daj-s at the end of which 
period the stool was stdl free from porphvr n \t this 
point thefiatient was given moderate amounts of Ixiifed 
beet with the result that in 36 hours porphvnn reap- 
peared in the stool although in smaller amounts than 



Fig 215 TiPtctt DisrRfBino\ orLicftrDEEUtrosrs 
Involvement i« confined to areas erpo'^cd to light 

lorrrerlv Return to a vegetarian regimen again caused 
porphvnn to disappear alter eight da> s 

Uactenologic investigation oi the stool showed that 
when the {jatient partook ct a normal diet and the stool 
contained an abundance of poqihvTin, the mCestinaJ 
florawascharactenzed bv a strain of B coll with atvp- 
ical cultural and siairung properties, and, in addition, 
bv the presence ol large numliers ol Streptococci and 
veasts Bv excluding food containing animal protein, 
a decrease in Streptococci and \ easts was achieved, but 
therewas no change in the characteristics of thealvpical 
B coll Therapv with viaWe culture of normal B coli 
{Mutaflon for eight w eeks m order to correct the dj s- 
bactena. along with the animal protein free diet re- 
sulted in the establishment of a normal strain of B coll 
In addition the patient was pven 3 cc of crude liver 
extract bv intramuscular infection everj- second dav 
This comUned therapv accomplished (I) a marked 
decrease of the light sensitiveness so that the patient 
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could tolerate da> I ght ut n t direct suni ght ithout 
e^penenc ng sk n man fcstat ons (Fgs 204 206 2) 

d ^appearance of fecal ; orj 1 nn on a n n al d et (3 


per cent an ncrease of on 
three hours 8 7 mg | er c 
restreton the pat ent haJ 


cent) and after 
te the d etarj 
1 unds 


f' 



Tto 216 Srupu CuMCAi Test FOR Liciir Hvpessensitiveness 
Esposuie of hand to hr ght noon sunI ght for ten minutes produced acute etj thema and edema 



improvement in the l\er fund on as shovn b> the 
gljeocoll tolerance test the figures no beng lastog 
7 2 mg percent peak after 2o Gm of gljcocoll lOmg 


Cast 2 A 52 >ear old v oman had had infant le 
dermabtis in childhood since vhich t me she almost 
cont nuously had a =1 ght dermatit s on the basis of a 
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ratter marked ichlh\osis Dunng ter first preg 
nancj'at tteage of 22 \ ears the patient had jaundice for 
about one month, but this did not appear dunng two 
subsequent pregnanaes FoUomng e^po^ure to «un 
light during a cruise, a 'e\ere dermatitis developed 
on the unclothed parts of the bodv -k di'ea'ed gall- 
bladder nhich nas thought to be the cai.<e was 
removed Some months later the 'evere dermatitis 
recurred on the face, neck, and eetremities alter ee 
posure to sunlight at the seashore for a short time In 
addition to the jaundice ment oned above the lacl that 
the patient for manv vears indulged freelv in social 
drinking" raised a suvpiaon ot hepatic divea'e 

On admission to the hospital the patient exhihited 
a severe, partialK ooamg dermatitis oi the exposed 
areas. The rest of the skin nas markedlv ichthvotic 


table^on of lactose three times a da> In addition 
tie patient nas kept in a totallj darkened room and 
received 10 units of regular insulin three times dailj 
The dermatitic skin manifestations subsided entirely 
in about five days However it «as onK after one 
month ol the regimen described above that the liver 
function nas normal as evidenced by the absence of 
bromsulfalein retention The hemoKtic B coli and 
the Streptococci could not be recovered from the stool 
However when protein hvdroKsates or milk or chee«e 
were added to the diet 'mail amounts ot porphvnn 
reappeared in the unne and the stool \t the same 
time moderate numbers of Streptococci were found m 
the stool culture Porphv rin and the Streptococci 
were iurther «lightlv increased when meat «a« allowed 
Xeverthele»s the patient could now tolerate exposure 



Proof or Light HspERSENSimi-s-tss bv Siunc Clinic u. Methods 
F iC 219 Chronic dermatitis Porphvnn found m FiC 220 Marked improvement after sir days in 

stool, probably omng to pathologic intestinal flora dark room 
and hepatopathy 


After three dav s on a meat-free diet, a hvdrochlonc aad 
extract of the urme gave strong fluorescence under 
ultra-violet Ught and showed spectroscopic bands 
characteristic of porphvnn -kn ether extract of feces 
exhibited marked fluorescence and porpbvnn bands 
while the hydrochlonc acid extract pre«ented moderate 
fluorescence and faint bands Bactenologj of the 
stool revealed, in addition to rormai B cob, the pres- 
ence of hemolytic B cob, Streptococcus vindans and 
Streptococcus hemolyticus The bromsultalein excre- 
tion test indicated impiairment of hepatic function in 
that there was 25 per cent retention of the dve The 
treatment consisted ot a diet free of arumal protein and 
animal and vegetable fat, but high in vegetables 
fruits, and carbohydrates, mjections of 3 cc of crude 
hver extract every second day , mcotinaraide ICO mg 
three times a day , nboflavin S mg daily , veast concen- 
trate 2 tablets three times a dav, and Baallus 
acidophilus whey culture one tablespoonful with one 


to normal daybght with impunity The pathologic 
flora and the fecal porphyrin could be controlled bv 
oral administration of pemciilm (20 000 units eight 
Umesadav for about two weeks;, but only so long as the 
patient took pemcilbn 

Jausfon and Pages suggest an entire}} diff- 
erent approach — auto-urotherapv The suc- 
cess of this method indicates that light 
hjpersensittveness may be due to the forma- 
tion of an endogenous allergen It is even 
conceix'able that the porphynns ma\ assume 
the character of haptens and that the con- 
jugated allergen is excreted in the unne. 

Urbach and Kral'^'* reported on protection 


E. xod kivi, F Uio Wcbnschr U MO. IWt 
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against light by means of a combination of 
vitamin C and oil of bergamot These obser 
rations were confirmed by Nakajo,'®* who 
added that he achieved a similar protective 
effect with vitamin B? as well as with adrenal 
cortical extract in combination with oil of 
bergamot Miescher,'”“ on the other hand, 
was unable to corroborate these findings 
Of course if the patient will take the trouble 
to protect all exposed skin areas with appropri 
ate lightproof ointments durmg the daytime, 
he will remain free of symptoms Accordmg 
to the thorough spectrographic studies of 
Fantus and his associates,'*” the follonmo' 
prescriptions are particularly efficacious m 
cases of hypersensitiveness to the ultraviolet 
portion of the spectrum 

Gin etCe 


CUTICOLOR POWDER 
Red ferrous oxide 6 0 

\eUow ferrous oxide 8 0 

Titanium dioxide 86 0 

Lotion 

Cuticolor titan um dioxide IS 0 

Bentonite 2 S 

G]>cenn ISO 

Stronger rose water to make JOO 0 

Creau salve 

Cuticolor titanium dioxide 30 0 

G])cenn 1 5 

Vanishing cream 70 0 


Another helpful preparation is Max Factor’s 
pancake make up 

Schwartz’*” points out that these physical 
light screens block the passage of all light rays, 
but that chemical light screens can be used to 
prevent the passage of the burning rays (2,900 
to 3 200 angstroms) but permit the passage of 
tanning rays (3 300 to 4,000 angstroms) A 
number of new and effective synthetic chemi 
cals are available for this purpose, and ap 
propriate formulas retain their screenmg 
properties for as long as four hours 

Cm OrCe 


Suntan Oil 

Menthyl salicylate 10 

Sesame 011 45 

White mineral oil 44 

Hydroqumone 0 2 

Perfume 1 


««Naka 30 a Jap J Dermal 44 48 1938 
«“MiESCBEii S Scbwez med Wchnschr 48 888 1938 
ksiBacsev a and Fantus B Arch Pbys Thersj^M 69 1939 
««Fanius B and Dyniewicz J M J Am Phatm A 27 
878 1938 

>«» Schwartz L Am J Nursing 41 640 1914 


Suntan CncAii 

Menthyl anthran lale 

5 

Sesame oil 

15 

2 

Cholesterol 

Cold cream 

39 

Vanishing cream 

39 

ScNTAN Lotion 

Butyl benzal acetone oxalate 

2 

Sesame oil 

10 

Tannic acid 


Alcohol ethyl 

86 

Perfume 

1 

Hydroqumone 

0 2 

When the hypersensitiveness is 

in reaction 


to the yellow or red portion of the solar spec 
trum, the addition of resorcin (about 2 per 
cent) IS necessary If resorcinol or quinine 
denvatives are employed, it is advisable to 
perform patch tests first, since these drugs are 
potent sensitizers 

However, it can readily be seen that the 
burden of applying and wearing these salves 
or lotions, not only on the face but also on the 
ears, neck, forearms and hands, day after day, 
soon becomes intolerable 

E RAYS OTHER THAN LIGHT 

In connection with hypersensitiveness to the 
visible portions of the spectrum the invisible 
rays of the electromagnetic senes must also 
be considered 

Although some supportive evidence is at 
hand, it cannot as yet be definitely stated that 
roentgen grenz, and radium rays m them 
selves, can have allei^enic action Most au 
thorities who have investigated the question 
are of the opinion that there is no such thing 
as hjpersensitiveness to these rays Certain 
observations, however — especially of the very 
rare instances of so called roentgen exan 
them — indicate the necessity for further study 
m this direction 

A case reported by Schreiner'*** will serve as 
a good example ‘ Thymus stunulating irradi 
ation” was admmistered to a patient with 
lirtifn ruber planus Proper care was taken 
to protect the surrounding areas On the 
followmg day a sharply demarcated erythema 
was observed and after nine days almost the 
entire surface of the body w as red and inflamed 
and in many areas covered with vesicles 
Several days later, after all these skin mam 

MUSCHXEINEE K Strahlentberap e 14 389 1914 
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festations had \-anished, a small area on the 
patient’s back was irradiated i\ith 100 r. 
Eight daj-s thereafter the same skin manifesta- 
tions reappeared. 

Paltrimen is of the opinion that certam skin 
and mucous membrane reactions appearing 
after irradiation are to be interpreted as allergic 
responses He cites S cases. AH had previ- 
ously receded massive doses of relative!}* soft 
roentgen irradiation, after ver}* small doses 
of radium irradiation at a later date, the 
treated skin areas of all these patients pre- 
sented marked er}'thema, swelling, and \*esicu- 
lation, accompanied by fe\ er. In this connec- 
tion, RicheP*®* cites the case reported by 
Bergonie. A ph}sician was obliged to stop 
his professional acti\nties (in so far as irradia- 
tion therapy was concerned) because of a 
roentgen dermatitis; when he resumed his 
work after a while, there was observed an 
e-vtraordinar}- shortening of the time between 
the application of the rays and the appearance 
of the skin reaction — the latent period. 

Richet is of the opinion that roentgen ra}S 
provoke a chemical alteration in the tissue 
cells, thereby producing substances that possess 
allergiaing properties (auto-endogenous aller- 
gens, in our nomenclature) Schall goes so far 
as to speak of actinoproteins to which anti- 
bodies are formed, the penod of latencv cor- 
responds to the time it takes for the antibodies 
to develop The undulating phases charac- 
teristic of the roentgen reaction suggest, as 
Jliescher pointed out, that, as m serum exan- 
thems, the assumed formation of various 
actinoproteins leads in turn to the production 
of the corresponding antibodies, a process tak- 
ing place at different times. Jliescher holds 
that immunobiologic processes maj well be at 
the basis of the roentgen reaction; but he grants 
of course that no definite proof to that effect 
is as yet available, since no demonstration has 
been made of the existence either of actmopro- 
teins that might act as allergens, or of the 
antibodies with which they might enter into 
reaction. 

Furthermore, a number of reports indicate 
that one tv'pe of irradiation can lead to sensiti- 
zation or desensitization of the tissues to other 
ra}-s and to physical agents generally. The 
whole problem, however, has not as yet been 

“‘Richtt. C.:Compt. rtncL.Vad d. sc l*i- 614 . 191 S. 


adequately studied But the frequent ob- 
servation of one apparent paradox is note- 
worthy: the provocative, irritating effect of 
small and even minute doses of irradiation, 
and the inhibiting effects of larger and even 
massive doses (Kusnitzky and Guhrauer) 
For a complete bibliography, the reader is 
referred to Shaffer. 

According to Holthusen, the question of 
roentgea allergv* is as confused as it is because 
of failure to take into consideration the cumu- 
lative effects of the rays, and because this is so 
ver}' difficult to evaluate. 

L. Freund calls attention to the increased 
sens.tivity of the vascular s\ stem of the skm 
to all tj'pes of ravs dunng the premenstrual 
penod. 

Finally, Mark's'*®^ report is of great signifi- 
cance: ie found that sulfanilamide sensitizes 
the skin to X rays, and that the sensitization 
persists even after the drug has been discon- 
tinued for some time 

F. PRESSURE 

Dermographism, or urticaria factitia — ur- 
ticaria due to stroking — is generall} not to be 
regarded as a physical aJJerg}*, but rather as an 
expression of vasomotor neuropathy, some- 
times probably due to traumatic liberation in 
the skin of histamine-like substances that 
induce a localized wheal response (Lewis). 
However, there are some cases of this kind in 
which the sensitivity is of such high degree that 
Doerr’s four enteria for designating a condition 
as allergic — mciuding the passive transfer test 
— are easily fulfilled; and such cases must, 
therefore, be recognized as e.xamples of phv'si- 
cal allerg}’ (A Walzer,*'®* Lehner,*'®* Prieto,’*®^ 
Tosatti****). 

Urticaria factitia is not to be confused with 
pressure urticaria. The former is provoked 
within a few minutes by a gentle superficial 
mechanical influence, such as stroking of the 
skin, the latter, on the other hand, appears 
only after a latent period vaiying from two to 
twenty-four hours and only at the site of 
relativeh* great pressure. in some cases 

pressure urticaria may appear in fifteen or 

J invent Dermat 3-159. 1940 
na Mimes. M B:J Pedilt 16 : 503, 1940 
MMWAtmEm, V .Vfth D«nnit i. Sjph 19 86S, 1919. 

MUPUEIO, J G Vetss dermo-sif 24 404, 1933 
»<"Tos»tti,P It. Poticnnico med ) 43 203. 1936 
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twenty minutes, it most often sets in much 
later and the relationship to pressure se\eral 
hours before is frequentlj overlooked Pres 
sure urticaria is a most distressing affliction, 
manifested as urticarial or edematous swellings 
of the feet, for example on walking on the 
hands when the individual is at work, and on 
the buttocks when seated 
The writers’ obseiwations show that such 
manifestations of pressure urticaria are not 
by an> means alwajs of allergic origin, m fact 
the condition can very frequently be attributed 
to a nonallergic pathergj — or in other words, 
to a x ascular hypersensitiveness resulting from 
infection, intoxication, and similar conditions 
A case in question was that of a soldier whose 
urticarial manifestations appeared after fish 
poisoning and were particularly severe when 
the skin was subjected to prolonged pressure — 
for example on the hands when the patient 
was drilling with his ri9e Experimental ap 
plication of pressure evoked late urticaria ap 
pearing after four hours Attempts at passive 
transfer w ith blood serum and blister fluid were 
unsuccessful Study of the patient disclosed 
a jejuno-ileitis A cellulose poor, milk rich diet 
was prescribed, and the pressure urticaria soon 
showed marked improxement, return to coarse 
bulk> food brought on a severe recurrence of 
the condition After strict adherence to the 
special diet for several months, the patient was 
finally entirely cured This case may be re 
garded, therefore, as one of specific but non 
allergic h>persensitiveness to pressure — in 
other words, as an example of nonallergic 
pathergj A comparable instance was ob 
served by Stokes an urticana due to the 
pressure of a truss but appearmg only when 
the patient was suffering from an acute 
enteritis 

In another case of the senior author — 
one of especially severe late urticana due to 
pressure — the passive transfer test also failed 
The patient presented an immense urticarial 
wlieal that began to develop several hours after 
the exposure to pressure and attained its 
maximum size about twenty four hours later, 
persisting for another two da)s It must not 
be overlooked, however, that such cases maj 
very well be instances of endogenous allergy, 
this would make it impossible, of course, to 


obtain the allergen for experimental antigen- 
antibod} reactions 

Both Andrews'®" and Gottron‘®«« found evi 
dence of porphyrinuria in their cases These 
authors assume that pressure urticaria is at 
tributable to In er disturbances 

G MECHANICAL STIMULI 

It was Duke*"® who first suggested that a 
state of allergic hypersensitn eness might be 
brought on by mechanical influences He as 
sumed that m such cases the patient acquires 
a specific hypersensitn eness to substances pro 
duced m his own tissues under the effect of 
mechanical stimuli These substances are 
tissue proteins so altered by the physical 
influences that they become foreign to the body 
and thereby act, according to our definition, as 
auto endogenous allergens 

Experimental proof of the fact that allergiza 
tion can be caused by a mechanical insult was 
first advanced by Urbach and Steiner*’’ 
Their patient, an inspector in a barley cleans 
mg establishment, had had a widespread der 
matilis ever since he had begun to work in 
this plant The condition cleared up rapidly 
when the patient stayed away from the place 
for a few da> s Patch tests revealed barley 
dust as the allergenic agent (Fio 221), it was 
also discovered that the patient reacted onlv 
to the residue remaining after extraction of the 
barley dust but not to aqueous or alcoholic 
extracts The actual cause of the condition 
was found to be the silicated plant hairs (so 
called trichonies) from the barleycorn shells 
these sharp particles which were found m large 
quantities in the barley dust (Fig 222), bored 
tfieir way mCo ffitf ibii'iL'iVs' of the shuT there 
caused an allergic inflammation, histologicallj 
characterized b> ves cles and numerous eosmo 
phile cells m the epidermis (Fig 223) The 
assumption that mechanical insults were to be 
regarded as an allergenic factor in this case 
was supported by the production of similar 
irritation by pulverized glass wool, and still 
more by the successful transfer of the h>per 
sensitiveness by means of fluid from a can 


'A-anE«s G C d scuss on to U«is O M Arch Dermat A 
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tharides blister induced on the specifically 
irritated skin. The degree of the hj'persensi- 
tiveness was revealed by the fact that strong 
reactions \\ere elicited by patch tests with 0.01 




Fig 222. Pointed Siuc^ted Ftast H.4irs (Tri- 
CHOMES) IN B\KLE\ DcST, RmiESENTING 
PmsiavL .\ljlercen 

per cent of barley dust in petrolatum and with 
1 per cent barley dust in zinc oxide. The 
patient’s historj- is notew orthy : at the age of 14 
he began work in barley-cleansing plant, and 


within a few days had an itching skin eruption 
ox’Cr his entire body. Since relief from this 
condition was afforded onh' by avoidance of 
the establishment, he was obhged to seek an- 
other occupation and was completel}" free from 
skin disease for thirty years — until he was 
again employed in a barlej'-cleansing plant 

A second case was that of an elderly agricul- 
tunst who for two years had suffered such 
intense attacks of itching in the threshing 
season that he was forced to give up this work. 
.Application of barley dust m a patch test 
elicited intense itching and a severe follicular 
inflammation that became vesicular 

.A third case was that of a serxant on a farm 
who regularly acquired a distressing skin 
eruption on exposed areas, along with acute 
rhinitis, conjunctivitis, and lar>-ngitis, when- 
ever she engaged m threshing barley — and at 
no other time Patch tests with barley dust 
were posilixe 

Comparable cases were reported sexeral 
jears later by Duke,“'‘' who described them 
as "wheat miller’s asthma ” He reported that 
these workers reacted intensely to dust ob- 
tained from the first cleansing of the wheat 



and that this dust contained many sharp- 
pointed hairs originating from the grain spike. 
He successfully performed passix e transfer of 
the hx'persensitix eness to normal skin. 
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In addition there are a few similar clinical 
observations m which the allergic nature of 
the cases unfortunately was not proved by 
passive transfer These reports include Pas- 
tor cutaneous nasal and conjunctival hyper 
sensitiveness to finely pulverized straw parti 
cles resulting from threshing Michelson 
asthma with attacks occurring only at the 
scene of threshing Szentkiralyi dermatitis due 
to so called angel s hair — i e finely spun glass 
wool used for decorating Christmas trees and 


Aldereon and Rawlins inflammation of the 
skin m rice polishers 

Needless to say those mechanical n juries 
to the skin that are caused by stingers of m 
sects or nettles of plants that break off on 
contact with the skii aid introduce the 
noxious substance very much in the manner 
of a hypodermic injection are to be excluded 
from consideration as physical allergies They 
belong to the category of toxic or allergic 
injectants 
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although the subject has been most 
^ ^ extensively investigated, the role of bac- 
teria, viruses, and fungi as allergenic agents is 
as yet very little understood. In considering 
this question, it must alwaj'S be borne in mind 
that w ith bacteria and probably also w ith other 
infectious agents, an allergic response can be 
elicited by t\\ o entire!)- different mechanisms — 
one mediated by the toxins, and the other by 
the bacterial proteins or carboh)-drales 

^^"hen loxiiis are absorbed in the course of 
infection, they create an immunity, immu* 
nologically expressed hy the formation of anti- 
bodies called antitoxins, pro\-ided the human 
or animal organism w ins the struggle against 
the invading bacteria Indi\iduals nho have 
oxercome the disease, and whose blood there- 
fore contains an adequate antibody titer, fail 
to react to shin tests with toxin, and thus give 
evidence of their state of immunity Positive 
reactions to such skin tests, on the other hand, 
suggest susceptibility to the giv en toxin pro- 
ducing bacteria. It is on this principle that 
the Schick test for diphtheria, the Dick test 
for scarlet fever, and the erv-sipelas to.xin test 
are based. 

The reaction of the organism to liv-ing or 
dead bacleria (or \-iruses) is, however, quite 
different. These agents evoke the formation 
of antibacterial antibodies, chiefly in the tis- 
sues. In patients suffering from or recovered 
from an infection, bacterial antigen used for 
skin testing reacts with these cellular anti- 
bodies, as manifested most commonly by de- 
la) ed-inflammator^- and only occasionally by 
immediate wheal responses. On the other 
hand, healthy individuals and persons who 
have never had the particular infectious dis- 
ease, fail to react. This reactivity of the in- 
fected organism to bacterial or viral antigen 
is the basis of the skin tests for the diagnosis of 
infectious diseases. .An outbne of the clini- 
cally useful skin tests w ill be found in Table 38. 

ilicrobial allerg)' pla)'S a part in the onset of 
infection, in the clinical manifestations of the 
disease, in the course of the infection (as re- 


gards its remaining localized or becoming 
generalized), and lastly m its outcome 

For a discussion of the significance of bac- 
terial diseases as a factor predisposing to 
allerg)', see page 63. 

A. B.ACTERLAL HYPERSEXSITRTENESS 

Can bacteria, v'lruses, and fungi, in them- 
selves, produce states of hv-persensitiv eness? 
This question must be unequivocally answ ered 
in the affirmative, and both bacterial anaphy- 
laxis and bacterial allerg) must be included in 
this statement 

Rosenau and Anderson (1907) showed that 
reinjection will produce anaphyla.xis in guinea 
pigs sensitized with dead t)-phoid or tubercle 
baciUi, as well as with yeast. On the other 
hand, the vaccines used for testing and treat- 
ment are by no means identical with the bac- 
teria that infect and thereby sensitize the 
organism, for the vaccines come from bacteria 
grown on artificial media and altered by heat 
or chemicals That this anaphylaxis was of 
the true experimental tj-p®* i'^st as in serum 
anaphylaxis, is demonstrated by (1) classic 
shock m the sensitized animal; (2) passive 
transfer, and (3) positive reactions with the 
Dale uterine strip method. However, be- 
cause of the low antigenicity of bacteria, rela- 
tively large amounts of the vaccines were 
necessarv' both for sensitization and for elici- 
tation of the shock. Zinsser and his asso- 
ciates, Tomcsik and Kurotschkin, and Baldwin 
and Rich, as well as others, have shown, fur- 
thermore, that under certain conditions 
experimental anaphylaxis can also be readily 
achieved by emplovmg products derived from 
bacteria The antigenic property seems to be 
contained not only in protein e.xtracts, but 
particularly in the specific polysaccharides of 
the bacteria (Heidelberger and Avery). How- 
ever, the literature does not, to our knowledge, 
contain mention of any instance of bacterial 
anaphylaxis in human beings 

1. Bxcterial Allergy 
Wth the exception of the fulminating hema- 
togenous processes and those accompanied by 
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cachexia (see p 24), e\ery infection in man 
and in animals leads first to a state of byjw 
sensitneness to the microorganism, this, m 
certain infectious diseases, is in turn replaced 
by a state of temporary or permanent im 
munitj (The interdependence of allergy and 
immunity is discussed more fully on p 18) 


trichophytm type reaction, and (2) rather 
rarely, the imniediate-urticarial or wheal type 
The latter is seen relatnely more commonly 
in reaction to molds and Momlta than to bac 
teria or trichophytm In addition (3) an 
eczematous or epidermal-contact ty pe of reac 
tion IS known to occur, although infrequently, 


Table Shm Tests Maytag Anltgatti^ Bat(erud and f'tralOngtH (Anne"*') 

j Mitfrial Employed I TuneKeid I Size of Positiie Seacbons I I">«PreUbi)n of P05 1 ve 


£unmi-Ui Smtzua ano TScrt Pmoucts as AtfncENS 


Tuberculin 

PPD orOT 

48 hr 

Edema and erythema 
greater than 5 mm 

Previous infection 

Bnicellergm 

Bnicellergm 

48 hr 

Edema and erythema 
greater than 5 mm 

Previous mfecCion 

Chancroid 

Vaccine (heat killed 
bacilli) 

48 hr 

Edema greater than S mm 
and er) thema greater 
than 14 mm 

Previous infection 

Pertussis 

Detoxified agglutinogen 

! 

15 mm and 
24 hr 

^ 1 

Wheal m tO mm or indu 
ration and erythema 
greater than 10 mm in 
24 hr 

(Questionable immunity 

Tularemia 

Detoxified antigen 

48 hr 

Edema and erythema 
greater than JO mm 

Previous infection 

Francis 

Specific pneumococcus 
carbohydrate 

IS mm 

Wheal and erythema 

Excess circulating anti 
body 

Influenza bacillus 

Specific influenza bacil 

15 min. 

Wheal and erythema j 

Excess circulating anti 

mfectton 

lus carbohydrate 


1 

body 


EjrnovrNo SAcretMt Touns 


Schick 

Dick 

Diphtheria toxin 

Erythrogenic stsfpto 
coccus toxin 1 

j 48 and 96 

1 hr * 

24 hr 

Edema and erythema 
greater than 10 mm * 
Erythema greater than iO 

j Susceptibility 

J Susceptibihty to eryti 

1 rogenie totm 


EHnAMiic Awtkstms 

o» Vi»M. Oiticut 


Frei 

1 Inactivated Jympho 
granuloma venereum 

[ 48 fir 

1 Induration at feast 5 or 6 

Previous infection 

E„d.„ 

^ Inactivated mumps 

24 and 48 
hr 1 

Erythema greater than 10 

Immunity 


* There is a great deal of variation m the literature as to «hal should he considered a minimal positive teac 
tion and also as to "hen the test should he read 


Depending on the manner of adminisliation of 
the antigen (cutaneous, intravenous) and on 
the quantity administered, the hjpersensitive- 
ness manifests itself in a local, focal, and/or 
systemic reaction Two principal types of 
skin reactions to microbic allergens are 
observed (I) more commonly, the de 
layed-mflammatory or tuberculin or 


it may be elicited at times with trichophytm 
or oiiomyrm in some cases of dermatitis 
As a matter of fact, m infectious or microbic 
dermatitis, all three forms of sensitivity can 
be observed 

TTie relation and significance of the two 
pnnapaf forms of reactiijty has been con- 
sidered m some detail m the section on skin 
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reactions (p. 163). The majority of the stu- 
dents of this question are of the opinion that 
the same basic mechanism is invoK-ed in these 
two egressions of hj'persensitiveness Ac- 
cordmg to Bronfenbrenner,‘“® the delaj-ed 
reaction in response to intradermal injection 
of bacteria is due brgely to the complexity of 
their composition, their phj'sical state, and 
to the relatively low immunogenic properties 
of bacterial antigens Wells,*®® Zinsser,** 
Vaughan,^ and others explain the rant}- of 
the immediate reaction by the fact that, in 
the course of the preparation of the bacterial 
extracts, the proteins are denatured by heat 
or chemicals. Heat-killed tubercle bacilli, in- 
jected into tuberculous guinea pigs, produce 
the tuberculin tj-pe of skin allergj*, while 
ground tubercle bacilli elicit in guinea pigs 
an immediate wheal with erj-theraa (Wells'*®) 
Bacteria (e.g., pneumococcus) from which the 
antigen may be obtained by the simple process 
of autoij’sis, quite frequently produce imme- 
diate-urticarial reactions (Zinsser ct al *'). 
In cases respondmg with an early wheal re- 
action to bacterial extracts, Forman**’® and 
Caulfeild**’* were able to achieve passive trans- 
fer of the hj-persensitiveness. On the other 
hand, soluble proteins, such as egg white, 
can evoke a deUyed-inflammator}* (lubercuUn- 
t>pe) response, proMded the first admmistra- 
tion of the antigen is made in a site in which 
an inflammatory* process has been induced 
(Dienes and Schoenheil**’). 

Lastly, mention must be made of those im- 
mediate specific reactions that are not urti- 
carial but ery'thematous-edematous in char- 
acter, and that follow injections of antiserum 
into the skins of indiuduals infected bj' the 
micro-organism with which the antiserum was 
prepared (Foshay*’”). Tamura**’** made use 
of this principle in the case of patients with 
lymphopathia venerea: he claims that the 
reaction to an anti-Frei-antigen goat serum is 
specific, and may be used as a means of quick 
diagnosis. 

In practice — at least with the commonly 
used bacterial ^'accines and extracts — the re- 
actions encountered are almost exclush-ely of 

BiovrESB«EWE*. J : J. L»b. i Clin. Sled 26- 102, IWO. 

FntJuN, J Ohio State St. J 31- 3X), JM'. 

A H. W .. J. AUerej 2 372. W». 

“'’TuivmvJ.T - J.Lab. «. CUa Mod 21.M2,M36 


the delayed type. The first question that 
arises is as to whether a positive skin test 
represents merely an aftermath of a former 
infection, or whether it is an indication of an 
existing illness. This question must be sepa- 
rately considered in each case, and it is not 
always easy to arrive at the correct answer, 
especially when dealing with streptococci and 
staphylococci. Furthermore, opinions are 
sharply divided as to whether or not a posi- 
tive reaction is to be considered specific. On 
this question, the wnters side with Famu- 
lener,'*’* Thomas and Touart,'*’* Brown,**’* 
and the many others who hold that delayed 
reactions to bacteria, at least, are potentially 
specific, and for the following reasons: the 
positive reaction is consistently obtainable 
until modified by repeated desensitising in- 
jections, the positive late reaction is often ac- 
companied by focal or sj'stemic manifesta- 
tions, old quiescent test or treatment sites 
ha\ e quite often been lighted up by subsequent 
injections of the same vaccine; and, by and 
large, the mtensity of the reaction decreases 
as the symptoms recede. 

The concept that the delayed reaction is 
truly allergic has been attacked on the grounds 
that (1) a reaction of this kind does not occur 
in nonbacierial protein allergy' , (2) antibodies 
are not demonstrable in the serums of the 
patients, i.e., passhe transfer tests are nega- 
tive, (3) good therapeutic results are no proof 
of specificity In reply to these objections it 
may* be said that, under certain conditions, 
delay'ed reactions can be brought about by 
nontecterial protemogenous allergens (see p. 
163), that failure of passive transfer with 
blood serum indicates merely’ the absence of 
serum antibodies, since in some of the cases 
cellular antibodies can be demonstrated by 
other methods (e g , Dale’s uterine strip 
techmc) Moreo\er, a number of positixe 
passixe transfers have been reported: thus, 
Sprouck, Zinsser, and Konrad have success- 
fuUv transferred tuberculin hypersensitiveness, 
and Sulzberger and Kerr have transferred 
trichophytin hjpersensitiveness 

Rich** IS inclined to believe that bacterial 
hypersensith eness depends upon a specific 

n. W.- J Allergy 1- H. 1929. 
i»«Tboil»s.W S,«DdT0UAlT, if D-ibid 4:242, 1933. 
B-5B«o«rs,G T South M J 27. 83<5, 1934 
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antibody, for the following reasons (1) the 
high degree of specificity of the phenomenon 
(2) the anamnestic reaction, (3) the phenome 
non of specific desensitization He ventures 
the hypothesis that the antibodies are closelv 
bound to the cells, and that there is an in 
sufficient accumulation of excess antibody to 
permit passive transfer 
At this point the writers would like to give 
their own opinion on the subject — namel> 
that a specific allergic mechanism is the basis 
of the delaj ed inflammatorj reactions, and 
that these reactions are characteristic of in 
fectious allergies The presence of infected 
tissue in the animal is an essential prerequi 
site for the production of this type of h 3 'per 
sensitiveness The delayed inflammatory re 
action IS probably brought about by the 
liberation of the antigen — from the tubercle 
bacillus, for example, through the action of 
the cellular enzy mes of the tubercle ‘ Bac 
tenal allergy is a hypersensitiveness to the 
somatic protein antigens of bacteria in which 
the cells become sensitized by the liberation of 
an unchanged protein bacterial substance in 
the lesions” (Zinsser) On the other hand, the 
usefulness of allergic reactions as a diagnostic 
aid is curtailed m many infectious diseases by 
the fact that the allergic state persists long 
after the disease has subsided 
Next, It might be well to consider the ques 
tion of the occurrence of bacterial allergy m 
healthy individuals It is known that it is 
by' no means a rare thing to encounter positive 
reactions to filtrates of pathogenic micro 
organisms in persons who are not only in 
perfect health, but who have never, as far as 
they know, been afflicted with the infectious 
disease There are two schools of thought on 


Morales Otero and Gonzalez report that 
among milkers and cattle handlers in a certain 
region where endemic abortion in cattle is 
prevalent cutaneous hypersensitiveness to 
brucella antigen was shown by 30 per cent of 
the individuals tested whereas only 3 per 
cent had histones of undulant fever Fur 
thermore, 3 of 7 workers in the laboratory of 
these authors showed positive cutaneous reac 
tions without signs or symptoms of the dis 
ease Numerous similar examples could be 
cited However according to the experimen 
tal work of Zinsser and Tamiya,'®’’ some of 
these allergic skin reactions may possibly be 
due to sensitization with other bacteria 
Confirming this are the observations of cimi 
Clans (Arzt and Fuhs'*’®) that tuberculous 
patients and indiv iduals giving strongly posi 
live reactions to tuberculin very commonly 
react to tests with trichophytm and other 
extracts These responses, according to our 
concepts, are to be interpreted as metallergic 
reactions (p 28) 

In addition to overt infections bacterial 
hypersensitiveness may arise from the ab 
sorption of bacterial substances and/or prod 
ucts from foci of infection in any one of a 
number of sites in the body (see Table 11) 

As discussed elsewhere, identification of such 
focj and proof of their etiologic significance is 
often difficult An infectious source which is 
commonly unrecognized may be resident in 
the intestinal tract Although the concept 
of toxic absorption from the bowel has been 
widely questioned, too much evidence which 
IS otherwise unexplainable exists to allow 
complete abandonment of this hypothesis 
Thus, Dorst and’ 3forns‘*’^ attribute the 
mechanism to a hypersensitiveness of the 


the subject— one believing that bacterial al eutenc tract to certain bacteria, most fre 
lergy in a healthy individual signifies an in quently those included under ‘normal flora ” 
creased susceptibility to infection, the other However, quantitative cultural investigation 
regarding it as indicating an increased resist of the stool, including anaerobic methods, wilt 
ance (immunity) to infection The results of frequently reveal a reversal of the normal 
recent investigations make it appear hkely quantitative proportions of the intestinal flora 
that contact with infected material may result (dysbacteria) with a predominance of entero 
in the development of a state of hypersen coccci or of bacteriologically abnormal colon 
sitiveness unaccompanied by any clinical p and i u pw scc Ejptr 

manifestations of the disease (a ‘ silent,” b»i «. Med 4« loo isw 
symptomless, “nonapparent," or subclm.ail 

infection, also called formes frusles or slille cescMechtskr ii isjs 

Feyiing in the European literature) Thus, "’txasr s £ «ndvio*«s.R s am j M Sc i8o 6M isio 
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bacilli. The postulated consequences of this 
enteric hj'persensitiveness is an interference 
nith normal colonic rhj-thm, possibh- con- 
stipation, and a train of ensuing phjsiolo^c 
disturbances. Most important of these is the 
absorption of toxic products resulting from 
bacterial metabolism. When their concen- 
tration is sufficient to o%en\helin the detoxi- 
riang function of the h\er they pass mto the 
general circulation and gi\e nse to ^■arlous 
clinical efiects. These may include certain 
tj-pes of chronic headaches associated with 
chronic constipation, cases ot "toxic \ertigo.” 
and other conditions, in addition to such 
local intestinal effects as chronic functional 
diarrheas, and the so-called "imtable or un- 
stable colon” or "neurogeruc cobtis ” This 
subject is more fully discussed by Vrbach and 
Le\\lnn.-^’ 

A number of therapeutic approaches to 
this problem are available, chief among which 
may be mentioned diet, the administration ot 
viable colon bacilli, acidophilus milk, and lac- 
tose. iforris and Dorst,”*® Burger,'*'* and 
others believe that sodium ricinoleaie (son- 
cin) is capable of detoxifjing intestinal or 
ganisms and their autoK'sates. u has also been 
suggested that it inhibits the action ot the 
proteolrtic and putrefactive bactena upon 
the contents of the bowel It is aLo of \alue 
in resistant cases to tr>' autogenous stool \ac- 
cines or specially prepared colon bacillus \ac- 
cines (Mateer and Baltz*’'-). 

It is proper here to consider the question of 
hjpersensitiveness to \nruses. To date ^en 
little in\estigati\e study has been done on 
this problem. That sensitization to idruses 
does occur is shown by the experiments of 
ilcKee."’^'* Rabbits mav be sensitized to the 
heat-inacth-ated \'irus of infectious m>-soma- 
toais of rabbits to the pomt where thm' gi\e 
marked wheal reactions to intradermal tests. 
It has been suggested that the skm manifesta- 
tions of herpes simplex and of herpes zoster 
may be of allergic nature, as well as the im- 
mune or immediate reaction seen in rexTiccina- 
tion for smallpox. The only idial disease 
in which a skin test is widely employed as a 

“•Mouis, R. S, aad Do«ST. S E Ano lat Mrf 4 396,1930 
'”'Bncc».G \ J.Lab i Clm lied 1’ iM. 1933 
“'•Jt4TEr».J.G.,andBtLTZ. J I. 4m J Dijft Dis.4.NiMn- 
tiOQ 4 ilT. 1937 

"»JRKh:.C. Jr-.4m J Hys 29-163.1939. 


diagnostic aid is limphogranuloma venereum. 
Quite recently, it has been shown that specific 
dermal reactions may be elicited in persons 
con\-alescent from mumps and influenza 
fKane“**), The chmcal applicability of these 
reactions in determinmg susceptibility or im- 
munity to these diseases requires further in- 
x'estigation. 

Lastly, the question of the immunologic 
treatment of bacterial allergies — especially of 
infectious asthma, sinusitis, and rheumatic 
diseases — must be gi\en at least brief con- 
sideration here In these conditions — m con- 
trast with the nonbactenal proteinogenous 
allergies — the terms desensitization (and not 
mereli hvposensitization) or immunization 
can be properly employed. Furthermore, an 
increase m the number of antibodies is here 
desirable and helpful As to whether it is 
belter to employ autogenous or stock vaccine, 
the question has not as yet been finally 
settled Brown'*'* recommends scratch tests 
vMth dried bacterial proteins of Bacillus coli 
communis (Eschenchia coll), B diphtheroid 
or pseudodiphthena (Cor^iiebacterium pseu- 
dodiphthencum'. B Friedlander or mucosus 
capsublus (Klebsiella pneumoniae), B in- 
duetuae (Hemophilus mfiuenzae), B per- 
tussis (Hemophilus pertussis), and B tjphosus 
I Eberthella tjphosa ) . Micrococcus catarrhalis 
'Neisseria caiairhalts' , Pneumococcus (Diplo- 
coccus pneumoniae' tspes I, II, and III, 
Staph\ lococcus pyogenes albus, S. aureus, and 
S citreus. Streptococcus hemoh'ticus, and S. 
Mfidans In addition, an occasional patient 
is tested also ivith Bacillus acne (Coiynebac- 
tenum acnesh Gonococcus (N'eissena gonor- 
rhoeae), or Micrococcus meningitidis 
CXeisseria intraceUubris'). Readings are 
made at the end of thirty ramutes and again 
after twenty-four hours, practically all reac- 
tions being bte ones The most frequent re- 
actors are Staphylococcus aureus, and Strepto- 
coccus hemoh'ticus and viridans, although 
the pneumococcus and, less frequently-, other 
organisms are at times implicated. Occa- 
sionally a reaction is obtained to some organ- 
ism that cannot be isobted from the patient. 
This may be expbined in some cases by the 
fact that the infection may be resident in some 

tm tiSE. L. w N'tw EngUnd J Sled. J3I. T2S, 1943. 
ia<Bioir>i.C T. Me<LR«c„Jul> 16.1941. 
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inaccessible focus, such as the appendix, or by 
sensitization resulting from a former infection 
that has ceased to exist, such as a carbuncle 
or tonsillitis 

The \\ nters are inclined to fa% or autogenous 
\accine, pro\ided it is derived from tnie foa 
of infection, and provided it is proper]}'- pre 
pared Kolmer points out that while it is 
true that a w ell-prepared stock v accine may be 
superior to a poorly prepared autogenous one, 
a freshly isolated culture is probably anti 
genically more active than a stock culture 
that has been grown for a number of genera- 
tions on an artificial medium Another reason 
for the preference for autogenous vaccines is 
that by emploj ing precisely the same strain 
of bacteria, one is more likelj to achieve a 
highly specific antibody response, thereby en 
hancing the patient’s immunologic defense 
forces Depending on the findings in a given 
case, cultures maj be made from postnasal 
secretions, sinus contents, throat and gum 
secretions, sputum, empty stomach contents, 
bile, duodenal contents, a warm recently 
passed semiliquid stool, prostatic secretion, 
urine, and uterine cervix secretions Natu- 
rallj, a variety of organisms are obtained in 
these cultures Their importance as a causa 
tive factor may be checked by the use of 
complement fixation methods or by the ‘ path 
ogen selective method” (Solis Cohen'*®*), in 
which the autogenous cultures are grown on a 
medium prepared with the patient’s own se 
rum By the latter means, the nonpathogenic 
organisms are inhibited and the resulting vac 
cines are claimed to be particularly effective 
According to Lermann,'*®' if these methods are 
not available, a good working rule is that the 
presence of one or more bacteria in multiple 
sites in Ci.e same patient is an evidence of 
pathogenicity and an indication for appro- 
priate treatment Further research with sul- 
fonamide compounds, penicillin, and aUied 
drugs should eventually be of the greatest 
value in the control of chronic low grade in- 
fections, but these agents should not be re 
lied upon to the exclusion of well established 
surgical and therapeutic principles 

There is a great variation in the dosage of 
vaccines employed by different authors The 

Sous Cohen M Inttrnat Clin 2 214 1939 
■■•'LzEiiANN W W Pennsylvania M J 47 «9 1»« 


present writers wish to caution against the all 
too common practice of beginning tests or 
treatment with large doses {50,000 000 or 
100,000,000 organisms) Such doses fre 
quentl> bring on severe focal and constitu 
tional reactions The first dose, which is to 
be given mtracutaneousJy, should never ex 
ceed 1,000,000 organisms The writers and 
many others have often found it necessary to 
reduce the dose to 100,000 and even to 10,000 
organisms per injection, because of the se 
vent} of the reactions One is sometimes 
obliged to repeat the smaller doses for weeks 
and even months before higher dosage can 
safely be administered, in such cases, how 
ever, the final result is usually verj gratifying 
In general, the course of vaccine therapy 
should be extended over many months, and 
preferably over a period of one to two years 
The maximum dosage attained will of course 
depend on the patient’s reactivity, but will 
rarely exceed 500,000,000 organisms, and will 
not infrequently fall far short of that figure 
In the beginning, the vaccine should be ad- 
ministered once a week, then every two weeks, 
and finally at monthly mvertals 
Regarding the size of the dose, one should be 
guided by the reaction or effect produced by 
the last preceding one The optimal amount 
IS one that results in a local reaction of moder 
ate degree, followed by some amelioration 
of symptoms Focal and constitutional reac- 
tions should be strictly avoided A slightly 
unfavorable response, local or general, is al 
ways allowed to subside for a period of a few 
days before the next dose is given Systemic 
reactions are quite infrequent, but may take 
the form of chills, transitory fever, malaise, 
headache, and generalized aching 
Stiles et al '**’ summarized the possible 
reasons for failure of bacterial antigen (vac- 
ane) therapy of low grade chronic (“focal”) 
mfections as follows 

The cultures may be taken from unsuitable foci 
The recovery of organisms of suitable antigenicity 
may not always coincide with clinical exjiectations 
The cultural procedure may be inadequate from the 
stanc^int of the technic of isolation, the method of 
selecting the colonies the incubation period taro 
nomic oinsideiations and the methods used to differen 
tiate the ctiologic bacteria from the contaminants 

M Stiles U H. Be>ens C R*his W B , und 
C H J L»b a Cl n Med 28 U47 194J 
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The culture selected ina> not possess suitable antigenic 
properties. The antigen ma> be injured during the 
cultnation process or in later manipulation The 
injured antigen in3> contain an exce$si\e ratio of 
protein to specific antigen, causing it to be toxic and 

The dosage ma> be unsuitable The injections may 
be gi\en too often or the amounts ma> be too large 
In other instances the dosage rra> be too small for 
adequate stimulation of antibodies The use of a 
fixed schedule is condemned 

The condition of the patient roa> not be favorable 
for optimum antibody response because of endocrine 
or nutritional deficienacs, liver disfunction, an exces- 
sive toxic load (eg, an untreated focus), or other 
factors 

With regard to the last-named possibility, 
they point out that numerous patients who 
reacted badly to small doses of antigen had a 
beneficial response to much larger doses of 
the same antigen after foci of infection had 
been drained or removed. Hence the im- 
portance of reducing the to-ac load of the body 
by suitable surgical, chemotherapeutic, or 
physiotherapeutic measures. 

For the treatment of infectious diseases in 
Mhich bacterial toxins and bacterial antigens 
are operative — as, for e^mple, m staphylo- 
coccus infections — good results can be ob- 
tained with preparations that contain both 
exo- and endotoxins, as well as lysed bacterial 
proteins. Thus, Sulzberger**” and Stokes'**’ 
and their associates have reported good results 
with ambotoxoid (Squibb), and Faust and 
Etris***' with vatox (National Drug) Simi- 
larly, Brown'*” advocates that autogenous 
heat-kiUed vaccine organisms be suspended 
in an unheated Berkefeld filtrate either of the 
broth in which the same organism had grown 
for about forty-eight hours, or of saline wash- 
ings of organisms grown on agar. Such 
‘‘vaccine-filtrates” contain, theoretically at 
least, all the proteins, carbohjxirates, endo- 
toxins, and soluble toxins within the bacteria 
or liberated by their grow th. Browm'** 
achieved e.xcellent results with a filtrate of 
Streptococcus hemoh-ticus used m asthmatic 
children over a period of years'in conferring 
the temporaiy but badly needed immunity 
in these patients. 


'••’ScuBEtGEi.Jt B, and RCBIS, G J Immunol 39- 3S6. 1936 
«”.VsDE»Sov.L.E.,andSloKxs. J H Aceh Dermal 8. Sjph 
«- 3S2. 1939 

F WST, F B . and Ettis, S J Immucol «. 313, 1W3 
c'«Blow> cited by Fomin. J Ohio State M J «: SI2. 19« 


In the last few years, oral administration of 
\-accine and even toxin has attracted a great 
deal of attention. As early as 1901, Wright 
attempted oral immunization to tj'phoid fever 
with a heat-killed vaccine. Calmette, Bes- 
redka, and others performed extensive ex- 
periments that finally led to enterovaccina- 
tion for many infectious diseases, with satis- 
factorj' results, .\ccording to Dick and 
Dick,'*** oral administration of sterile scarlet 
fever toxin stimulates the body to produce the 
specific antitoxin m amounts sufficient to 
change a positive skin reaction to a negathe. 
This subject has been considered at greater 
length in an earlier section (p. 207). 

Recent investigations have centered par- 
ticularly on oral desensituation to the upper 
respiratorj* infections due to pneumococci, 
streptococci, staphylococci, Micrococcus catar- 
rhal, Hemophilus influenzae, Friedlander’s 
bacillus, and other organisms. Although the 
etiologic agent of the common cold is generally 
considered to be probably a virus, the identity 
of which has not yet been estabbshed, we 
have not yet been provided with a prophy’lac- 
tic agent against it. Hence we must attempt 
to reinforce the individual protective mecha- 
nism against the common bacterial respiratory’ 
pathogens These act as secondary invaders 
as a result either of a lowered general or local 
resistance on the part of the patient or of an 
increase in virulence of the bacteria normally 
present in the upper respiratory tract. 
Kolmer and Rule,'**' Ross,'**® and other im- 
munologists protected animals against pneu- 
mococci by the oral route. In the case of 
human beings, many authors, including Thom- 
son et al ,'*** Rosenow and Heilmann,'**^ 
Rockwell et al.,'*** and others, reported en- 
couraging results m the prevention of common 
colds According to Herron'*** 66 per cent 
of treated persons developed an immunity to 
upper respiratory infections There are avail- 
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able for this purpose various coramercial \ac 
cines containing 50 000 milhon to 60 000 mil 
lion mixed bacteria commonlj found m 
respiratory infections or m some preparations 
their vater soluble antigenic substances 
On the other hand Siegel et al McGee 
and his co workers and others report that 
there is no clear evidence that oral or subcu 
taneous administration of cold \accmes is 
effective m reducing the number or seventy 
of acute respiratory infections or the incidence 
of complications The Councils on Pharmacy 
and Chemistry and on Industrial Health*” 
of the American Medical Association point 
out that the use of cold vaccines is still e\ 
perimenta! and should be under rigidly con 
trolled conditions Further investigation is 
essential 

Oral immunization has also been utibzed 
for toxoids Suitably flavored pastilles con 
taming 100 Lf units of formaldehyde treated 
diphtheria toxoid were employed by Bous- 
field * “ He found that sucbng four of the 
toxoid disks daily for sev en day s was generally 
effective in raising the serum antitoxin con 
tent in subjects who had a demonstrable 
amount of antitoxin in the blood or who were 
definitely known to have reached the Schick 
negativ e lev el at some time m the past How 
ever the method was not suitable for primary 
immunization The great value of this treat 
ment is that it can be administered to im 
mune and nonimmune subjects (including 
adults) impartially without fear of producing 
local or constitutional reactions 
The intranasal route has also been used for 
immunization Application of mixed bac 
yeiva,\ vaccvwss by vwtiaua.sal spray for pro 
phylaxis of the common cold was attempted by 
Walsh* “ with encouraging results although 
Cowan and Diehl were unable to confirm 
Its chnical value Gold*”® showed that topi 
cal application of tetanus toxoid antigen to 
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the nasal membrane is capable of inducing a 
rise m antitoxic titer in previously immunized 
subjects It may be noted that experimental 
passive immunization by this route was 
achieved by Taylor *^'’^ Immune serum 
aoUinst influenza A virus administered intra 
nasally was much more effective in preventing 
pulmonary infection with the specific virus 
than a proportionate amount of the serum 
injected intrapentoneally 

In cases m which an increase m the number 
of bacterial antibodies is urgently required it 
IS advisable to perform a so called immuno 
transfusion If possible a specific immuno 
transfusion is preferable in other words a 
blood transfusion from a donor who has pre 
Mously had the infectious disease in question 
The good prophylactic and therapeutic re 
suits achieved with measles and scarlet fever 
convalescent serum are based on this principle 
If time permits specific immunotransfusion 
may also be performed with blood from donors 
who have been actively immunized with an 
autogenous vaccine from the patient In cases 
m which convalescent serum is not readily 
obtainable (for streptococcus for example) it 
will be found beneficial to use blood from a 
donor whose leucocyte count has been raised 
to 10 000 or 12 000 per cubic milhmeter by a 
fever producing injection such as typhoid vac 
cine (nonspecific immunotransfusion) 

2 Hypersensixiveness to Bacterial 
Toxlns 

In addition to allergy to bacterial protein 
or carbohydrates there is also a hypersensi 
tiveness to bacterial toxins 

A distvncVvovi vs wvsde bttx.te.n V.'.w types of 
immunologic responses to bacterial toxin 
First there are those cases in which the toxin 
acts as a true antigen and thus evokes the 
formation of allergic antibodies this allergy 
expresses itself in the form of an immediate 
wheal reaction and the hypersensitiveness is 
passively transferable with blood serum Un 
til quite r«:ently the very existence of such a 
thing as a true hypersensitiveness to toxin on 
the basis of an antigen antibody mechanism 
was the subject of considerable controversy 
However, Neill and Fleming*”* succeeded m 

1 Tatiot R M j Immunol 41 4 3 1942 
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sensitizing guinea pigs actively with diph- 
theria toxin and passi\ely with antitoxic 
serums, thereby fumishmg experimental proof 
that the primarily toxic antigens possess the 
same fundamental immunologic properties as 
do other antigens Discussing the experi- 
mental work of these authors, Zinsser** 
agrees in prmciple with their conclusions 
(This condition is not to be confused with 
toxin hj'persusceptibility or the Gi/lucberemp- 
findlichkeU of von Behring; see p 4.) 

In general however, bacterial toxin hj'per- 
sensitiveness is attributable to an underl\-mg 
toxin-antitoxin mechamsm While bacterial 
extracts, such as tuberculin, mallein, bniceller 
gin, and trichophj’tin, indicate the presence 
of a specific h\'persensili\eness in the infected 
organism by a delayed-inflammatory reaction, 
bacterial toxm exokes a reaction only in a 
susceptible individual. This is clearly ex- 
emplified by the Schick and the Dick tests for 
diphtheria and scarlet fexer: reactions are 
positix'e when the body, either noninfected or 
in the incubation stage of infection, does not 
possess a sufficient excess of antitoxin to 
neutralize the excessive toxin. 

The investigations of Koessler, Lewis, and 
Walker suggest the possibility that bacterial 
toxins may also play a r6Ie m allergic con- 
ditions such as infectious asthma. These 
authors succeeded in evoking bronchospasm — 
in other words, asthmatic attacks — m asth- 
matics by injecting organisms cultured on 
bronchial secretions to which histidine and 
tjTosme had been added. Koessler and his 
ass.9ci!tes, as well ss Salis-CclKn,*'^^ eatertain 
the idea that such attacks may be caused in 
these cases by bacterial toxins liberated in 
foci of infection. The important studies of 
Burky (see p. 135) are also relevant here; 
he demonstrated that rabbits immunized to 
staphylococcus toxin also became sensitized 
to the broth in which the toxin had been pro- 
duced. Recent observations, both experi- 
mental and clinical, have indicated the im- 
portance of Staphylococcus toxin liberated 
from local infectious lesions, as an adjux'ant 
in the development of sensitivitj- to cutaneous 
tissues. Thus, bv administering increasing 
doses of Staphx'Iococcus toxoid simultaneously 
with daily intramuscular injections of minced 

•'^’SotlS.COHEX. jr -XI. WotlJ *»• 4iJ, 194’ 


rabbit skin, Hecht, Sulzberger, and \\’eil’’ were 
able to produce specific sensitization to homo- 
logous skin in rabbits. Hopkins and Burkv"^’ 
advanced the opinion that certain dermatoses, 
particularly on the hands, may be due to a 
similar mechanism: the sjnergistic effect of 
toxin hberated by Staphylococci of low-grade 
virulence grow mg m the skin leading to local 
sensitization to epidermal keratin. It should 
be noted that Burky’s animal experiments, 
which were confirmed by Swift and Schultz, 
suggest the possibihty that bacterial loviiis 
may be a sensitizing factor even in the absence 
of concurrent hv'persensitiveness to the bac- 
terial prolans with which almost all skin tests 
are performed. In such cases skin tests with 
vaccines will fail to ehcit reactions, since the 
hv-persensitiveness is not in relation to bac- 
terial proteins, there wiU be positiv e reactions, 
however, to tests with toxoid or with toxin- 
containmg culture filtrates 

Although the localized Shwartzman and the 
generalize Sanarelh-Shwartzman phenome- 
non are closely related to the question of bac- 
terial toxins, we have seen fit, for certain 
theoretic reasons, to discuss these phenomena 
ID chapter II. 

B. .ALLERGY OF INFECTIOUS 
DISE.ASES 

It IS now generally recognized that allergic 
states and processes are associated with many 
acute and chronic infectious diseases. How- 
ever. the writers join .Aschoff*^® in rejecting 
the frequently voiced opinion that infectious 
diseases are in tkemseh es to be regarded as 
“allergic diseases ” Far more accuracj- in- 
heres in the designation “allerguing diseases” 
(Roessle), indicating that the infectious dis- 
ease induces a bacterial allergv'. Common 
examples of this tj-pe of bacterial allergv- are 
the exanthems in measles, scarlet fever, and 
tvphoid, and certain regularly encountered 
tissue changes m tuberculosis and sv-philis. 
In addition, there are also parallergic manifes- 
tations; that is, in some instances, concomi- 
tantlv with the normal sv*mptoms of the 
infectious allergv- (e.g., an exanthem), the dis- 
ease mav* give rise to other chnical svmdromes. 
For example, acute nephritis complicating 
scarlatina is considered as a parallergic phe- 
«-i»,A5CB«)r». L.- Med KLn. 31: 1. 1933. 
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nomenon (p 26) as are also some forms of 
asthma following tuberculosis (tuberculo aller 
gic asthma) 

Pathogeneticallj the clinical mamfesta 
tions of almost all infectious diseases maj be 
attributed to three factors the importance 
and effect of which differ greatlj in \arious 
cases and in the several stages of the same 
disease (1) the specific affinitj of the bacteria 
for certain organs or tissues (e g predilection 
of the typhoid bacillus for the J^Tnjjialic tissue 
of the small intestine) (2) the influence of 
the toxic components of the micro organism 
(3) the hjpersensitiveness resulting from al 
lergization of the bodj by the invading micro 
organisms or their products of growth This 
last factor is naturallj the onlj one to be 
discussed here 

Von Pirquet* was the first to call attention 
to the similarity between many of the clinical 
manifestations of acute infectious diseases and 
those of serum sickness or experimental an 
aph}laxis Such manifestations include an 
incubation period of about eight to ten da>s 
followed by the appearance of an exanthem 
and characterized by regularitj of the course 
cjclic behavior and the like Von Pirquet 
expressed a view that was at the time nothing 
short of revolutionary— namel) that the in 
cubation period acluall> represents not merely 
the time during which the infectious agent 
multiplies but rather the interval necessar> 
for the formation of antibodies to the bacterial 
protein He suggested in other words that 
the onset of most infectious diseases is at 
tnbutable to the reaction between the anti 
bodies and the greatly increased number of 
wwadvwg Uwctecva and that the transitory 
exanthems of such diseases as measles and 
scarlet fever correspond to serum exantheras 
and the critical drop in temperature to that in 
anaph} lactic shock Friedberger «tf"mpted 
to explain all the manifestations ol infectious 
diseases as anaphylactic processes thus elimi 
nating the necessitj for assigning bacterial 
endotoxins and exotoxins any part whatso 
ever This extreme view must of course be 
promptl> rejected 

As mentioned above the conditions deter 
mming the course of an infectious disease are 
complicated by the fact that several — and to 
a great extent independent — factors bnng 


their influence to bear Probably the most 
important of these as repeatedl> emphasized 
bj Cannon (see chap X) is an adequate pro 
tein metabolism Depletion of protein re 
serves due to such causes as starvation chonic 
disease or Kvere proteinuria and reflected 
m a state of hypoprotememia is associated 
with a loss of resistance to infection Nitrog 
enous nutnment tends to restore the integ 
nty of the antibod) mechanism and favors 
the formation of phagocy tic cells in the bone 
marrow as a result the processes both of 
acquired immunity and of natural resistance 
are enabled to function more effectivel> 
Furthermore it must be remembered that the 
micro-organisms are constantly multiplying 
with the result that the quantitative rela 
tionship between antigen and antibody is 
continually fluctuating Nevertheless the 
interpretation of many of the various mam 
f*stations as allergic appears to be warranted 
at least to a certain extent This wiU be dis 
cussed in some detail below m relation to each 
disease 

Since It IS true that in non fatal acute in 
fectious diseases the microbes are Anally and 
completely destroyed by the ever increasing 
effectiveness of the antibody mechanism the 
bacterial allergy of these diseases always runs 
a course of three definite phases of allergiza 
tion and these phases develop m a regular 
order (Riehm'*®) WTien the organism pos 
sesses a small supply of antibodies — as at the 
time of the first infection and shortly 
thereafter — there are no manifestations of 
hyiiersensitiveness During this time the 
micro organ sms multiply without restraint 
(inciiba-Ufta period) This is followed bv a 
period in which the bacterial antigens are 
bound by the tissue antibodies At this time 
the inflammatory disease mannestations begin 
to appear — m the form for example of exan 
thems (disease stage) In this second phase 
however the bacterial invasion is usually con 
quered by extermination of the microbes with 
the result that the quantity of antigen in the 
organism reverts to zero This is followed by 
the third phase during which only antibodies 
are present in the organism This period is 
also marked by an absence of clinical manifes 
taUons nor does the disease picture reappear 
on eventual reinfection due to the relatively 
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small number of bacteria, because the great 
supply of antibodies readily prevents multi- 
plication of the micro-organisms and thereb>- 
an increase of the bacterial antigen. Like 
the first phase, then, the third runs its course 
^\ithout manifest sjTnptoms, and is in fact 
apparent only on deliberate administration of 
the bacterial antigen — as, for example, in skm 
testing. Hence it is called the stage of im- 
munity. At least theoretically this immunity 
is only relative, but it is generally sufficient 
to combat the small number of bacteria in- 
volved in a spontaneous reinfection 

In the bacterial allergj’ of the chronic in- 
fectious diseases (tuberculosis, sjphilis, etc ) 
conditions are somewhat different; this is due 
to the fact that the micro-organisms cannot 
be destro3-ed all at once, even when the tissues 
are abundant!}' supplied with antibodies 
Hence, the infectious agent can conimue to 
exist for prolonged periods of time at certain 
sites in the tissues. An increase in the supply 
of antibodies, therefore, merely inhibits the 
multiplication of the micro-organisms; but this 
eventually brings about a decrease m the 
quantity of the antigen. Here again «e are 
dealing with a phase of immunity, but one in 
which the spontaneous inflammatorj'-aUergic 
disease manifestations retrogress. However, 
when for some reason there is a decbne in the 
antibody titer, or when it is lowered by some 
intercurrent episode, the micro-organisms im- 
mediately begin to multiply or metastasize 
Thus, there is an immediate and rapid increase 
in the quantity of antigen, leading to the reap- 
pearance of inflammatorj'-allergic manifesta- 
tions — to a relapse, in short — characterized 
by a number of separate waves of sjTnptoms. 

Thus, in chronic infectious diseases it is 
possible, under certain circumstances, for a 
case of bacterial allerg}' to run a course marked 
by alternating phases of manifest disease and 
of immunity. This applies equally to the 
disease itself and to local manifestations of 
immunity. The expression of this phasic al- 
ternation of local h}'pe^sens^t^^ eness and rela- 
te e immunity takes the form of annular, 
circinate, serpiginous, polycj-clic, and coiym- 
biform lesions of the skin, all of which are 
commonly observed in chronic infectious dis- 
eases such as S}philis, tuberculosis, and derma- 
tomycoses (Fic. 224). The actual existence 


of this Specific acquired local resistance, fol- 
lowing in the wake of specific sensitivdtj', was 
demonstrated by the experimental superin- 
ocuktions performed by Epstein.*’’” 

Naturally, the phases of immunity are only 
relative The degree of immunity does, as a 
rule, suffice to cope w ith superinfections com- 
ing from without and usual!}’ involving a 
relatively small number of bacilli — as in tu- 
berculosis, for instance But the immunity 
is unable to deal with the massive superin- 
fections that result when a local abscess breaks 
into one of the body ca\ ities, for example, or 
into a bronchus In these instances the anti- 
body mechanism appears to be mem helmed 
by the massive assault of bacilli. However, 
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AND CEXTRAt HeAZINC, CB.ARACTEiaSTlC OF 
StxcEssut Stages or Intectios anti linruxiTv 

the success or failure of the micro-organisms 
m infecting these new sites depends upon the 
balance between the number of organisms 
and the opposing antibodies. 

The influence of this mutual relationship 
between the antibodies and the bacteria be- 
comes clearer when the spread of the infection 
proceeds hematogenously. ^\'hen there is a 
considerable e.xcess of the former, the entrance 
of the bacilli into the blood stream occurs 
without evoking any symptoms. ^\’hen the 
supply of antibodies is somewhat smaller, the 
abrupt hematogenous shower can, under cer- 
tain conditions, produce disease manifestations 
restricted to one S}'Stem — for e.xample, iso- 
lated tuberculosis of a single organ. WTien 

J-uEPsrarf.S J Iny«t Dfnnst l.J’l. 1910 
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the antibody supply is relativelj inadequate 
the momentary hematogenous assault bangs 
on simultaneous disease manifestations in a 
number of organs — as for example jn gener 
ahzed miliary tuberculosis 

In conclusion let us briefly consider the 
bearing of the infected organism s Ie\el of im 
mumty of the course of the disease and on the 
development of the various allergic syndromes 
The same micro organisms will (1) m the 
absence of immunity after an incubation pe 
nod cause a rapidly progressing fatal dis- 
ease (2) m the presence of a moderate degree 
of immunity produce a reaction immediately 
following the reinjection with extensive or 
gan invohement at first appearing to be very 
severe but characterized by a tendency to 
ultimate healing (3) m the presence of strong 
immunity bring about the prompt destruction 
of the di'iease agents and thus prevent iheir 
spread 

However when there are frequent or re 
peated invasions by such bacteria as strep 
tococci and pneumococci they result in reactive 
destructive lesions thathave been designated as 
rheumatoid diseases These conditions gener 
ally involve the endocardium and the joints 
occasionally also the kidneys regardless of 
which particular organism is responsible In 
other words the nature of the infecting micro 
organism is apparently of less importance in the 
production of the giv en allergic disease picture 
than IS the individual s state ofimmunityat the 
time The clinical recognition of the signifi 
cance of the degree of immunity of the infected 
host dates back to the so called fundamental 
experiment by Robert Koch (see p 457) which 
basicaUy applies to all infectious diseases 

The first histologic verification of this pnn. 
ciple was contributed by J Jadassohn'^* and 
Lewandowsky*^ ® (so-called Jadassohn I^ew 
andowsky law) These two authors showed 
that when bacteria are able to multiply with 
out restraint within the body (owing to the 
absence of immunity) the host responds with 
a nonspecific banal inflammatory reaction but 
that when on the other hand bacteria or their 
products enter into reaction with antibodies 
(owing to the existence of a more or less 

«J»P<SS0HN J Ar h f Demat u Syph 119 10 1914 
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strongly developed immunity) the result is 
the formation of tubercles or of tuberculoid 
structures not only in tuberculosis but m all 
uiflammatory processes of bacterial allergic 
origin On the basis of this la v it may now 
be Slid with assurance that when tuberculoid 
structures appear in the course of an infectious 
disease it can be assumed that under the in 
flnence of antibodies the micro organisms are 
undergoing disintegration and are being gradu 
ally eliminated in that site 
The relationship between the various acute 
and chronic infectious diseases and their bac 
t^nal allergic manifestations will be briefly 
considered below For a more detailed dis- 
cussion of this subject the reader is referred 
lU Kolmer and Tuft s excejleof. contcihu 
tion Clinical Immunology The diagnostic 
value and limitations of skin tests m various 
bacterial and viial diseases were recently re 
viewed by Kane 

C ACUTE INFECTIOUS DISEASES 
I Stapiiylococcus Infections 
In evaluating the skin reactions to staphylo 
cncc c extracts one must differentiate between 
the filtrates of staphylococcal cultures that 
are active because of their toxin content and 
staphylococcic vaccines that represent bac 
terial protein or carbohydrates 
The intradermal response to dilute staphy 
lococcic toxin IS often positive in healthy indi 
viduals (Greenbaum Harkins) while it is 
usually negative in subjects who have or have 
h*d a staphylococcic skin disease This 
could be explained by the theory that the 
toxin is neutralized by the antitoxin formed 
diinng the infection However these find 
ings are not constant M Neisser and Sulz 
berger and Rubin have reported positive skin 
reactions in individuals whose serum contained 
a high antitoxin titer 

As a result of these confusing and unpre 
<bctable findings many authors have chosen 
to forego testing with culture filtrates 
(bacterial toxins) and to perform their tests 
uith bacterial vaccines or w ith dry extracts of 
bacterial protein (Frei Hajds) It is also 
interesting to note the results obtained by 
Rjviere and by Francis and Tillet on skin 

EoLMEB J A and Terr L Cl n cal Immunology B o h« apy 
aod ChcfDOtha apy Ph adelph a Sounder 1941 
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testing unth specific bacterial pol> saccharides. 
Riviere demonstrated that the antigenic ac- 
tmty of \accine is diminished by hj'drohtic 
clea\-age of these polysaccharides in the bac- 
tenal suspension. 

Many authors, including the present writers, 
have obtained satisfactory* results with bac- 
terial vaccines. As a prehminary step, intra- 
dermal tests must be pierformed on climcalK 
healthy indmduals to determine how many 
organisms can be adminiatered without elicit- 
ing a local reaction, this dose should then be 
used for testing patients \\ ith our strains 
w e generally feel justified m considenng posi- 
ti\e shin reactions to 5.000,000 staphylococci 
or to 3,000,000 streptococci ('contained m 0 1 
cc.) as specific allergic responses. In small 


Analogously with the tuberculids and 
phytids, the microbids (staphylo- and strepto- 
coccids) are to be regarded as the characteristic 
allergic response This means that hemato- 
genously borne specific micro-organisms can 
evoke papular, lichenoid, or bullous lesions m 
the aliergized skin as an expression of the 
antigen-antibody reaction in this tissue (E. 
Hoffmann, Schreus). 

The concept that staphylodermas may be 
due either to toxin effects or to sensitization 
to the proteins or carbohydrates of the micro- 
organisms, or to a combination of both, has 
led to the attempts to use the so-called ambo- 
toxotds (Fig 225), which combine the toxic 
as well as the bacterial principles (see p 441), 
and which, il is hoped, may effect a higher 
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children, the corresponding figures are ap- 
proximately 1,000,000 staphylococci and 
3(X),0(X) streptococci. 

It IS occasionally obserxed that positive 
reactions are elicited only by one particular 
species of staphylococcus — most commonly by 
Staph aureus haemolyticus, but sometimes 
by Staph, albus, and rarely by Staph, citreus 
In some instances the patient will react only 
to autogenous vaccines. 

It is far more difficult to demonstrate the 
presence of a bacterial allergy by means of 
skin tests in a so-called focal infection. This 
term in its broadest sense designates the 
ability of a localized bacterial infection to 
exert a pathologic influence on tissues far 
distant from the actual site of the disease — a 
process capable of exerting a considerable ef- 
fect on the immunologic state of the entire 
organism. Cutaneous reactions are most 
likely to be elicited under these conditions by- 
employing autogenous vaccines. 


degree of the desirable anti-bacterial as well as 
antitoxic immunity . 

2. Streptococcus Intections 
Here too, diseases or manifestations pro- 
duced by streptococci are based on two mech- 
anisms that may be operatixe either alone or 
m combination wath each other: (1) toxin 
effects, and (2) sensitization with nontoxic 
products, i.e , to the streptococcic antigens 
Differentiation of these effects may be at- 
tempted by testing the reacth-ity of the skin 
to streptococcic toxin and streptococcus vac- 
cine. If there is a toxin hypersensitix eness, 
the infected organism fails to react, for ex- 
ample, to scarlatina toxin (Dick test); on the 
other hand, when the patient is sensitized to 
the streptococcic antigen, skin reactions to 
the vaccine will be posithe. It must be 
borne in mind, however, with regard to both 
toxins and bacterial antigens, that some pa- 
tients xrill react only to a particular strain, 
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thus making it desirable to use autogenous 
filtrates and \accmes if possible It is not 
permissible, therefore to draw anj conclu 
sions — either in the positne or in the negati\e 
sense— from the results of tests performed 
w ith only one strain of streptococcus, regard 
less of Its potency , for e\en in the same indi 
\idual different strains are capable of e\oking 
utterly dissimilar responses on skin testmg 
Furthermore, it should be noted that the slm 
can react metallergically — as shown, for 
ample, by* the reactions to bacterial filtrates 
obser\ed in tuberculin positi\e but otherwise 
noninfecled children (p 28) 

As for the immunologic state in human be 
mgs, Derick and Fulton ha\e shown that 
healthy children up to the age of 5 years only 
exceptionaWy gl^e posilue skin reactions to 
streptococcus %accine, howe\er, as the indi 
Mdual advances m age, he becomes more 
and more likely' to respond with a positive re 
action to such a test This is probably the 
result of bacterial infections, evidence of a 
moderate degree of skin hypersensUiveness is, 
therefore, hardly of any practical diagnostic 
significance Nevertheless w hen the response 
to such a test is quite marked and especially 
when It IS accompanied by focal and constilu 
tional symptoms, it may be considered as 
evidence of a specific hypersensitueness 

SCARLET EEVTR (SCARLATINA) 

There are two schools of thought one ex 
plains all the symptoms of scarlet fever, with 
the exception of the septic complications, on 
the basis of the direct action of the toxins, 
without the participation of an allergic mech 
anism (Hooker, Kolmer and Tuft, Zinsser, 
and others) the other view is that the rash 
of scarlet fever is to be interpreted as an 
allergic manifestation attributable to the 
toxin circulating in the blood (Schick, Bristol, 
Cooke, Dochez et al , and others) The latter 
concept is based on the experimental evidence 
that animals can be sensitized with beta 
hemolytic streptococcus cultures, as well as 
with filtrates comprising the so called “Dick 
tovin,” and that these antigens can be neu- 
tralized by antiscarlatinal serum 

Meyer and Schlossmann have attempted to 
explain the fact that scarlet fever expresses 
Itself in such a variety of symptoms as the 


result of the varying allergic reactivity m 
different indn iduals — and not on the basis of 
hypothetic fluctuations in virulence on the 
part of the micro organism 

Special mention must be made here of the 
skin test with scarlet fever streptococcic toxin 
— the Dick test 

Techvic Precisel) 0 1 cc of the Dick test toxin 
IS injected intracutaneouslj and for a control, the 
same <iuantit> of a toxin previously heated to a tern 
peratuie oi 120 C and thus freed of its specific tox 
iat> The reaction is to be interpreted as positne 
nhcna red area about 1 to 3 cm in diameter appears 
wiihvo eighteen to twenty four hours after the mjec 
tion while the site of the control injection with the 
heated town manifests either no response at all or 
only a veri (amt one Pseudoreactions occasonally 
observed can be recognized by the fact that they 
(avV to tejresa ■Mthvw m three days arid art pith- 
«bl) due to hypersensitiveness to streptococcus pro 
tein which is hkewise contained in the control injec 

Individuals who have never had scarlet 
fever nor been immunized to it generally re- 
spond to the test with a positive reaction It 
must be added, however that an appreciable 
percentage of individuals in this group fails to 
react, furthermore, a positive skin reaction in 
gction indicates only that the individual m 
question may acquire the disease, but will not 
iiecessarily Thus, of the asymptomatic car 
riers of the strain of Streptococcus responsible 
for a scarlet fever epidemic in Rumania there 
vvere as many Dick positive reactors as Dick 
negative (Schwentker et al *”*) Moreover, 
American Indians, who possess a natural ira 
ipunity to scarlet fev er, nev ertlieless frequently 
give positive reactions to the Dick test Fur 
thermore, it has been reported that positive 
pick test reactions were given by persons who 
bad had scarlet fever But of course the 
great majority of such individuals fail to re 
act to the test A negative Dick test may 
generally be accepted as an indication that 
tfie subject is immune to scarlet fever — the 
iinmumty being attributable to the presence of 
antitoxins in the blood 

The practical diagnostic value of this test 
iS somewhat decreased however, by the fact 
that the reaction, although definitely positive 
before the onset of scarlet fever, may become 
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negative during the first forty-eight hours of 
the disease. Grossmann points out that chil- 
dren with active tuberculosis are far more 
lihely to be DicL-negati\ e than other children 
of the same age — that is, tuberculosis tends to 
^%eaken the Dick reaction. Thus, it has occa- 
sionall)’ been obser\-ed that a Dick-positive 
tuberculous child becomes Dick-negati\e with- 
out ha^^ng scarlet ^e^er. For all these 
reasons, many authorities ha^ e begun to lose 
confidence in the scarlet fever test. Opinions 
are still sharply di\-ided, ho\\e\er, and this is 
probably due to the fact that in hypersensi- 
tiveness to scarlet fever torin, as in all states 
of h 5 persensitiveness, there is no absolute 
parallelism between the hjpersensitueness of 
the skin and that of the organism as a whole 
In some children, for example, the Dick test 
eUeits a definite reaction, but administration 
of the toxin subcutaneously or intramuscu- 
btly evokes no manifest response There- 
fore, \vhene\er the circumstances m a given 
case appear to cast doubt on the validity of 
the Dick concept, such a general toxin test 
should be performed. And, despite all 
theoretic objections, it is certainly advisable 
actively to immunize all Dick-positive indi- 
x-iduals with scarlet fever toxin when there is 
known danger of exposure. 

The presence of scarlet fexer antitoxins 
seems to account not only for failure to react 
to the Dick test, but also for the bbnching 
phenomenon (rash extinction test) of Schultz- 
Charlton. 

Teodtic. The phenomenon denotes that it is 
possible to make the scarlet fever exanthem disappear 
locallv bj the mtracutaneous injection of 0 5 cc of 
normal human serum or of serum taken from persons 
CDn\-alescing from scarlet fever, but not before the 
twentieth da> of the disease Diluted animal anti 
tome serum, prortded the patient is not seram sen'i- 
ti'e, or placental immune globulin m3> be used sinu- 
brlj in doses of 0 2 cc. Neither auto genous serum nor 
serum from persons with acti\-e scarlet fever is capable 
of causing the lesions to fade The mjection is made 
in an area of bright red rash In a positive test, local 
blanching usuallj begins to appear after six or eight 
hours. 

This phenomenon is of practical diagnostic 
\-aIue in two waj-s. (1) .An exanthem that is 
made to disappear by means of duly tested 
serum is thereby proved to be a ^•mptom of 
scarlet fever, while an exanthem that does 


not respond in this manner is not an expression 
of this disease. However, there are definite 
limitations to the use of the rash extinction 
test in the diagnosis of scarlet fever. The 
absence of a positive reaction does not negate 
the dbgnosis and its value diminishes pro- 
gressively with the agmg of the rash. More- 
over, in some rare instances, the cutaneous 
lesions of measles, varicella, and s>’philis are 
also bbnehed by this procedure. (2) A pa- 
tient does not have scarlet fev er if his serum, 
taken within the first three weeks of his ill- 
ness, causes a proved scarlet fever e.xanthem to 
bbneh. 

It should be borne in mmd that the Schultz- 
Charlton phenomenon has none of the clinical 
or serologic earmarks of an allergic reaction. 
It is in all probability due to local antitoxin 
action. 

The occurrence of sensitivity to the hemo- 
I>'tic streptococcus itself is suggested by the 
observ'aiions of Conner and Miber.”** They 
studied three patients who developed urti- 
caria with elevated temperature appearing 
during the course of uncomplicated scarlet 
fever eight to twenty-six daj s after its onset. 
Positive reactions were consistently obtained 
on sLm testing with bacterial suspensions iso- 
lated from their throats, while heated and un- 
heated Berkefeld filtrates, Dick toxin, and 
human convalescent serum gave no reactions 
One patient had a mild urticaria with his sec- 
ond attack of scarlet fever and a severe one 
with his third. These authors present the 
possibility of bacterial allergv' as a cause of 
this complication, as well as the possibibty of 
correlation of streptococcus allergj" to delayed 
or late hemorrhagic nephritis and nonsuppu- 
rative arthritis Goodall and Washboum***^ 
had earlier described an uncommon secondarv* 
rash appearing during the second or third week 
of scarlet fever and distinct from the punctate 
erythema present at the onset. They called 
attention to the close resemblance of this to the 
urticarial eruption following the injection of 
therapeutic serum. These findings appear 
analogous to the animal experiments of Derick 
and Swift,*^’ who observed a secondary* skin 

i-wCoWEi.J A., ftcd Uazzt. .V lUinnig VI J S4.ril.l^43 
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reaction at the primarj site of inoculation in 
rabbits intracutaneouslj injected with non 
hemoljtic streptococci about ten dajs pre 
Mously Coincident with the appearance of 
this secondarj reaction the rabbits were hy 
persensiti\ e to the inoculated streptococci and 
exhibited cutaneous comeal and toxic leac 
tions similar to those produced b> tubercuhn 
These workers behave that a sufficient amount 
of residual antigen persists at the site of in 
oculation to react and cause a recurrence of 
acute inflammation when the animal has de 
V eloped hj-persensitiv eness as the result of the 
original injection 

3 Measles 

In the opinion of the majoritj of authors 
the exanthem in measles is — unlike the exan 
them m scarlet fever — the direct result of in 
fection This view is maintained in spite of 
the fact that man) questions as to the nature 
of the casual agent have not as >et been con 
clusively answered although it is generally 
supposed to be a virus It is interesting to 
note that no less an authorit) than von 
Pirquet*”® first advanced the opinion— based 
on. clinical observations and comparisons par 
ticularlj of variola and vaccination — that the 
regular course of the measles eruption is to be 
regarded as the expression of an allergic re 
sponse to the causative agent of measles 
Hecht*”® later tried to explain the second 
rash m measles by interpreting it as the re 
suit of an aw'aking of the organism’s reactivit) 
(after the expiration of the anergic period 
that is so characteristic of measles) rather 
than as a mere sequel to measles TTiis view 
was based on the observation that the second 
rash appears on the tenth daj after the initial 
exanthem and sometimes recurs on the eight 
eenth day of the disease 

Ever since Preisich called attention to the 
fact, It has become widely known that an mdi 
vidual who has previously given positive reac 
tions to tuberculin will often fail to respond 
to a tuberculin test performed during the 
eruptive stage of measles (parallergic hypo 
sensitiveness see p 27) On the basis of 
exhaustive investigation von Pirqoet reported 
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that the tubercuhn papule ceases to become 
palpable three da) s prior to the appearance of 
the exanthem that on the dav of the eruption 
and during the next sevent> two hours it is 
impossible to perceive an) reaction whatso 
ever and that not until the ninth da) is the 
former state of cutaneous hjpersensitiveness 
to tuberculin restored Analogous conditions 
prevail with regard to skin tests with cowpov 
Ijunph and tnchophytin during the eruptive 
stage of measles On the other hand tests 
performed with toxins as in the Dick and the 
Schick test frequently elicit more strongly 
positive reactions during and following an 
attack of measles 

4 Diphtheria 

In diphthena the climca\ immunologic mam 
festations are confined to cutaneous hyper 
sensitiveness as ascertained b> testing with 
the specific toxin This is the basis of the 
well known Schick test which has a double 
purpose (1) to determine susceptibilit) to 
diphtheria, (2) to prove whether prophylactic 
inoculation has produced the desired state of 
immunity 

Technic Precisely 0 J cc of d luted toxm con 
taming one fift eth of the m mmal lethal dose foe the 
gu nea pig is injected intracutaneousl) The reac 
lion may be considered jxis live when it presents a dis 
tmet area of erythema edema and induration that is 
definitely larger than that presented by the control 
and when th s area exceeds 10 mm in d ameter The 
reaction appears after twenty four to ninety six hours 
and atta ns its maximum on the fifth to seventh day 
after the injection For the control heated diph 
thena toxin is injected into the opposite arm When 
the latter injection also elicits local skin man festations 
the response is to be regarded as a pseudoreact on 
attributable to hypersensitiveness to a substance other 
than diphtheria tox n The provocative substance 
may consist e ther of d phther a prote ns (as the re 
silt of aw acquired allergy to the bacterial products) 
or possibly of the peptone no v commonly used for 
cultunng the bacillus in the preparation of the toxm 
or as a buffer diluent A pseudorcaction has the same 
clinicai sign ficance as a negative reaction The mam 
festations of pure pseudoreactions beg n to fade after 
four days while as mentioned the manifestations of a 
true diphther a react on pers st for a longer time In 
addit on a combined react on may occur but can be 
recognized by the fact that the control test fades be 
fore the true react on reaches its he ght It is generally 
held to indicate susceptib lily to drphthena as v ell as 
sensitiv t> to diphtheria bacillus protein 

The Schick test fails to elicit a reaction w hen 
immunization has been achieved or when the 
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indi\'idual has recovered from the disease, or 
is other,\ise immime. 

A positive reaction to the Schick test is sup 
posed to indicate that the indhidual does not 
possess a sufficient antitoxin titer to insure 
adequate protection against the disease, that 
is, the indixidual is susceptible to infection 
^\ith diphtheria. In some instances, how- 
ex er, an indixidual whose blood contains an 
adequate supply* of antitoxin nill ^ve a posi- 
ti\e reaction to this test. In general, failure 
to react may be accepted, with certain resen. a- 
tions, as an indication of the presence of anti- 
toxin. It must be stressed, bowex'er, that in 
severe septic cases there is likewise no reac- 
tion, although there are no protective bodies 
in the blood. The same is true of cachectic 
indixuduals and newborn infants. 

Although the combined reaction usually in- 
dicates susceptibility, recent experience sug- 
gests that many such subjects may actually 
be immune to diphtheria. Moreover, these 
persons are exceedingly likel\’ to manifest 
untoward reactions to toxin-antitoxin mixtures 
or to toxoid, and should be immunized cau- 
tiously, if at all. (The oral method of Bous- 
field*’'** may be of value under these circum- 
stances.) In doubtful cases, a decision can be 
made on the basis of determinations of the 
serum antitoxin titer. 

Sj'stemic reactions to immunization with 
diphtheria toxoid are most frequent and se- 
verest in persons who are immune to 
diphtheria. Hence it is essential that they 
are recognized and not treated 

A test with 0.1 cc. of a 1:100 dilution of 
toxoid injected intradermally into the volar 
surface of the forearm, known as the 
iIolone 3 '‘’^ test, should be performed on all 
Schick-positive subjects over the age of 5 
who are to be immunized (Underwood*^. 
A positive reaction consists of an area of 
erxlhema greater than 1 cm. in diameter pres- 
ent at the end of twentx'-four or forty-eight 
hours. If the iloloney test indicates sensi- 
tivitj- to bacterial protein, the immunization 
may be carried out with divided dosage. 

In cutaneous diphtheria, the Schick test 
sometimes fails to elicit a reaction even in the 

•■a XfotQNEt, P J , ind Fi Kszt 
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unaffected sites, while in a certain number of 
other cases, one encounters onl}" local im- 
munity — in other words, positive reactions 
occur onlv' in unaffected skin sites. This may 
well be due to the fact that the skin infection 
is unable to produce a sufficient quantitj' of 
antitoxin to prov ide for the immunization for 
the entire skin surface. Another possible ex- 
planation is that the reactions fail to appear 
because the skin tests are perfonned too soon 
— i e , before the antitoxin has had time to be 
generallv distributed. 

The failure of the Schick test to elicit a re- 
action in a giv en case is merelv- an indication 
of an adequate titer of antitoxins in the blood, 
and m no way refers to the presence of anti- 
bacterial immune bodies. The reactions to 
the latter take two forms: the delaj ed-inflam- 
matorv' Cjpe as m the pseudoreaction, de- 
scnbed above, and the immediate-urticarial 
tv-pe observed by XeiU and his associates.’^®* 
These authors were actually able to achieve 
passive transfer of the hj-persensitiveness to 
diphtheria antigen by means of these anti- 
bodies. emplovnng the Prausnitz-Kuestner 
technic. Here, as in all the other diseases m 
which both upes of reaction (delaj'ed-inflam- 
matorx’ and immediate wheal) are observed 
to appear concurrently, the relationship be- 
tween them has been insufficiently studied. 

According to Chian and Siegl, allergization 
of individuals suffenng from diphtheria is 
caused, in the great majority of cases, hy the 
protein of the diphthena bacillus This al- 
iergization attains its ma.ximum at the end of 
the first week or some time during the second 
week of the illness, and can be recognized by 
the so-called pseudoreaction. 

The literature contains a few isolated re- 
ports (Monroe and Volk,’^ Bousfield’”’) 
showing that indivnduab may become highly 
allergized bj' the protein of the diphtheria ba- 
cilli during the course of the disease, and that 
repeatedly performed Schick tests can, in such 
cases, evoke anaphj lactic reactions. Par- 
ish’”® collected 7 cases of this kind from the 
hteiature and added the same number from 
his own material. In 2 of these cases the 

»-3Mox«oE.J D,»iidVoLi:.V K. Vm J Pub Health 21: JJ2. 
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anaphylactic sy-mptoms were found to be due 
to hypersensitiveness to the Witte peptone 
that had been used m the preparation of the 
toxin While this may be the explanation in 
some instances the painstaking animal ex 
periments of \eill Sugg and Richardson”* 
proved that experimental anaphylaxis can be 
induced m guinea pigs bv diphtheria toxin or 
toxoid serving as the antigen with antitoxm 
as the antibod> m the reaction In human 
beings immediate allergic reactions to diph 
theria toxin are very rare but Beck'”^ ob 
serv ed 3 instances in a series of lo 726 Schick 
tests 

Finally it is interesting to note the observa 
tion of Siegh”* that the injection of diphtheria 
toxoid IS sometimes followed within a feu 
dajs b} the appearance of large maculo 
papular exanthems on those skin areas to 
which Loewenstein s prophylactic toxoid con 
taming ointment has been applied According 
to Siegl these manifestations are to be inter 
preted as flare up phenomena and indicate 
active immuniiation resulting from the pro- 
tectiv e inunction 

All these investigations make it clear that 
one can no longer doubt the existence of a 
specific allergy to the diphtheria bacillus fol 
lowing prophylactic immunization or active 
disease 


type when the polysaccharides of the pneumo 
COCCI are employed this reaction is type 
specific It has been of value as a guide to 
serum therapy and as a prognostic aid But 
when the pneumococcus protein is used for 
skin testing a delayed inflammatory reaction 
IS obtained that is not type specific (Tillet and 
Francis) 

6 Pertussis 

For skin testing Strean recommends the 
use of 0 1 cc of a 1 600 dilution of the endo 
toxin derived from Haemophilus pertussis A 
positive reaction is to be interpreted as an 
indication of susceptibility to this disease 
This test thus bears the same immunologic 
relationship to persussis as the Schick test 
does to diphtheria The skin test must be 
kept under close observation between the 
seventh and twenty fourth hours for the ap 
piearance of erythema since this manifesta 
tion may be transient Opinion is still di 
vided regarding the merits of this test Thus 
Kunstler*’*® found it to be a reliable index of 
immunity to persussis while Silverhorne 
Fraser and Brown*”* report it to be of no 
v’alue Flosdorf et al *”’ had encouraging re 
suits with the detoxified antigen or so called 
agglutinogen prepared from Haemophilus 
pertussis but further study is necessary 


5 Pneumococcal iNFEcnoNs 
The observations reported by Avery and 
Heidelberger have shown that the determi 
nant of type specificity of the various pneu 
mococci is the carbohydrate hapten which is 
different for each type of pneumococcus while 
the determinant of species specificity is the 
protein of the bacillus 
As to the immunologic response of the skin 
in pneumococcic infections the conditions are 
very similar to those observed in diphtheria 
Extracts containing toxin elicit skin mam 
festations only in healthy individuals On 
the other hand bacterial antigens evoke posi 
tive reactions in individuals who have re 
covered from pneumococcal disease The 
positive response is of the immediate wheal 
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7 Typirus 

With the use of an extract of Proteus Xu 
(Exanthm) Fleck and Hescheles *”^ as well 
as Nemschdov have perfected a skin test for 
typhus This procedure which is analogous 
to the Dick and Schick tests elicits a definite 
reaction m healthy individuals while no cu 
taneous response is obsened m typhus pa 
tients or in individuals who have had the dis- 
ease within the preceding four years 

8 Variola and Vaccinia 

Ever smce the time of Jenner (1796) cu 
taneous vaccination with cowpox virus has 
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been widely and successfully used for im- 
munization against smallpox. This reaction 
of an organism to the first vaccination differs 
greatly from that of an organism subjected to 
revaccination. The altered reactivitj' is here 
basically similar to that induced by a second 
injection of foreign serum, or bj' reinocula- 
tion with living tubercle bacilli, in animals 
previously infected with tuberculosis (Koch’s 
e.xperiment). Von Pirquet’s concept of al- 
lergy’ was based on obseivation of the phe- 
nomena of vaccination and revaccination, as 
well as of serum sickness and tuberculin hy- 
persensiti%’eness. 

The following three tjpes of vaccinal skin 
reactions are observed: 

(1) The immune reaction, sometimes called 
the immediate reaction. This consists of a 
macule or papule — never a pustule — and a 
small areola, appearing in about twelve hours 
and ksting for forty-eight to seventy-two 
hours. The subcutaneous induration is read- 
ily palpable at the vaccination site. This 
tj-pe of reaction is a clear evidence of immunity 
to smallpox and is to be classified as a posi- 
tive anergj*. It is often overlooked, usuaUy 
through failure to examine the vaccination site 
at the proper time, and is therefore often re- 
ported as “negative” or a failure to “take ” 
However, there is widespread agreement that a 
complete lack of reaction to vaccination can 
be due only to the use of an impotent or de- 
teriorated vaccine, or of a faulty technic, and 
hence is an indication for revaccination with 
particular care. 

(2) Vaccinoid or the accelerated reaction. 
This goes through the same stages as a pnmai>" 
vaccination, but the entire process is condensed 
into a period of a few days, reaching its height 
on the sixth or seventh day. However, the 
local reactions are much smaller, and there is 
very seldom any malaise or fev'er. This re- 
action is evidence of a partial immunity from 
a previous attack of smaUpox or a previous 
vaccination. The accelerated reaction is the 
basis of Hooker’s*™ skin test with killed vac- 
cine virus, to determine whether or not the 
individual is susceptible to smallpox. Absence 
to a reaction to this test is interpreted as a 
definite indication for revaccmation. This 
test also permits an evaluation of the degree 
'■“IIOOKII, S B : J Infect. Dis. 15. 235, 1929 


of immunity; since it is performed without 
the use of hving vdrus, the procedure is par- 
ticularly adv antageous in cases of dermatitis, 
and also when it is desired to ascertain the 
degree of the patient’s resistance to smaDpox, 
without subjecting him to v'accination. 

(3) Primary' vaccinia or primary’ “take.” 
This occurs in those w ho have nev'er had small- 
pox. or been previously vaccinated, or who 
have lost their immunity. The rapidity and 
severity of the reaction may be modified 
shghtly by some degree of retained immunity. 

In addition, Regan”’"* has recently described 
another tj-pe of immediate reaction — not to 
be confused with the immune reaction above — 
occurring only on primary' vaccination and 
only if the vaccination will subsequently 
“take ” It consists of a minute blanched zone 
appearing almost immediately (w ithin three to 
ten minutes) and quickly developing into a 
muiute white papule with a faint surrounding 
erjihema The papule is at the border of or- 
dinary visibility and may require magnifica- 
tion, it persists for about twenty minutes. 
This IS a rediscover>- of the observation of 
Cohen 

Davidson and Davis*”’ considered the pos- 
sible association of allergy and postv’accinal 
reactions They reported four patients, all 
of whom had a personal or family histor>* of 
allerg)', with unusual reactions eight to ten 
daj-s after vaccmation. Purpuric lesions and 
angioneurotic edema appeared in two cases, 
and purpura alone and generalized vaccinia 
in the others 

.A number of immunologic methods are 
available for the diagnosis of smallpox. The 
most important is the procedure contributed 
by Tieche'”*: in doubtful cases of variola, 
the contents of a fresh pustule from the pa- 
tient are sterilized by heat and then injected 
intracutaneously into a subject previously im- 
munized, b}' numerous vaccinations, to vac- 
cinia and consequently to smallpox. If the 
case IS one of vanola (or vaccmia) a charac- 
teristic early reaction begms to dev elop after 
four hours, Smce such multiple-vaccinated 
subj'ects are rarely available, Gins*”* performs 
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the test on \ accine immune guinea pigs instead 
of human beings 

9 Influtnza 

Beveridge and Burnet‘S” studied the effects 
of intradermal injection of influenza virus an 
tigens in normal subjects They found that 
intradermal inoculation of a I 10 dilution of 
unheated or boiled allantoic fluid infected with 
influenza Mrus A or B produced a cutaneous 
reaction m most adults and in some children 
Partial purification of the virus did not reduce 
Its capacity to cause reactions No response 
was obtained with normal allantoic fluid or 
with suspensions of chick tissue containing 
several times as much protein While in 
adults the size of the reaction could not be 
correlated to the serum antibody titer almost 
all the children reacting positively were shown 
by serologic test to have been infected m the 
past by the corresponding viruses The au 
thors suggest that allergy to the virus may 
play a part in res stance to influenzal infection 
and when infection does occur intheproduc 
tion of symptoms 

Dingle and Seidman'”' found that a specific 
carbohydrate isolated from the type B influ 
enza bacillus could be used for skin testing in 
the same waj as pneumococcus polysaccha 
ride Its clinical applicability has not yet been 
determined 

10 Mumps 

A skin test indicative of previous infection 
with the virus of mumps was developed by 
Enders using as antigen a heat inactivated 
suspension of the parotid gland of a monkey 
infected with the virus Failure to react signi 
tied in most instances potential susceptibility 
while of several hundred subjects with posi 
tive reactions only a very few subsequently 
developed the disease The results of the 
test also corresponded with observed fluctua 
tions in the specific complement fixing anti 
bodies in man and monkey during and after 
infections with the mumps virus In a series 
of human subjects antibodies occurred in 
about 92 per cent of the serums of those gi\ mg 
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a positive history of mumps but in only 50 
per cent of those who denied having had the 
disease Subsequent study indicated that an 
mapparent infection produces the same degree 
of immunity as an overt attack The Enders 
test may be of particular value m the diagno 
sis of cases of encephalitis without definite 
parotitis but suspected nevertheless of being 
due to infection with the virus of mumps 
Recently the virus has been grown on the 
yolk sac of the chick embryo and has been 
reported to give reliable dermal reactions in 
immune persons (Habel'^”) if this is con 
finned a ready source of antigen for skm 
testing will be available 

11 Anthrax 

The relationship of the skin to anthrax 
infection was long a controversial question 
Besredka"* had claimed that guinea pigs could 
not be infected by anthrax bacilli unless the 
latter were given an opportunity to adhere to 
the skin But this claim has been refuted 
by man> investigations (Busson Sobernheim, 
and others) showing that animals can be m 
fected by intracerebral inoculation (contact 
with the skin during the injection being care 
fully avoided) as well as by mouth Further 
more Besredka s assumption that immunity 
to anthrax can be achieved only by way of the 
skm and without the aid of specific humoral 
antibodies has recently been categorically re 
jccted For the fact that humoral antibodies 
cannot be demonstrated is not accepted as 
conclusive evidence since it is well known 
that these antibodies are not responsible for 
the changed allerg c reactivity and for the 
immunity of the tissues The view that anti 
bodies play a definite role in anthrax will re 
ceive add tional support if Ziroms findings 
can be confirmed this author reported that 
the reactivity of the skin of normal animals 
can be altered by serums containing specific 
antibodies and also that injection of killed 
anthrax bacilli evokes a delayed inflammatory 
reaction m the skin of previously infected 
animals 

12 VKovLAhT Fever (Brucellosis) 

The two tj’pes of undulant fever, or brucello- 
sis were formerly regarded as two distinct 
I >Habei K Pub Heal h Rep 6(1 201 1945 



Infect \\T5, 


455 


entities: (1) ilalta fever, caused bv Brucella 
melitensis; and (2) Bang’s disease, caused b\ 
Br. abortus. The last-named is responsible 
for the infectious abortion disease of cov.s and 
hogs. Both diseases can be transmitted to 
man, particularly through drinking contami- 
nated cow or goat’s milk 
The clinical tjpes and the serologic and skin 
test reactions would seem to indicate that 
^lalta fever and Bang’s disease are caused bj 
closely related if not identical organisms 
These infections bring about an alteration 
in the capacity* of the skin to react to bruceller- 
gin — a term now apphed to both melitin and 
abortin, nucleoprotein substances derived from 
Br. melitensis and Br. abortus, respecti\et>'. 
The reaction is generally of the delay ecl- 
inflammaton* tjpe. Urschel'*** compared the 
different antigens m routine skin testing for 
brucellosis, including brucellergin, and heat- 
killed suspensions of Br abortus, of Br suis, 
and of both combined. He, as y\ell as others, 
found that the vaccines often caused local ne- 
crosis and nere more likely to produce s,vs- 
temlc reactions, so that brucellergin is the anti- 
gen of choice. According to Griggs,''** the 
initial dose for skin testing should be 0 1 cc 
of a 1 : 120,000 dilution or less. The bruceller- 
gin test is held by some authorities to be far 
more reliable diagnostically than the agglu- 
tination method, a negative reaction ruling 
out the disease etcept in a small percentage 
of cases of chronic brucellosis, yihile a positive 
reaction almost always denotes prenous or 
present contact with Brucella organisms, 
though not necessarih- mert disease. 

\\’hile the test appears to be specific, its 
value is depreciated by the following facts. 
The sensitiveness to brucellergin ma}' not 
de\ elop until late in the course of the disease. 
The reaction will continue to be posithe long 
after the disease is cured, as well as in persons 
who were e.Tposed to contact but did not pre- 
sent any chnical manifestations, particularly 
^eterinarians, milkers, and laboratory work- 
ers. Thus, Huddleson'"*® observed a direct 
relationship between positive reactions to 
Brucella antigen in symptom-free individuak 
and their opportunity for e.Tposure to infected 
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animals or substances. The sensitivity in- 
creases on repeated contacts. Huddleson pre- 
dicts that 90 per cent of vetennanans treating 
brucellosis in animals will become sensitive 
within a period of two years. Occasionally 
nonspecific reactions occur in other diseases, 
such as tuberculosis, apparently on a metalJer- 
gic basis Therefore, the skin test is of value 
onh when considered in connection with the 
chnical and serologic e\ idence. It should also 
be kept in mind that the intradermal test may 
stimulate a marked nse in agglutination or 
opsonocytophagic titer e\en in normal sub- 
lects Hence the latter tests should be per- 
formed before skin testing 
Certain svTnptoms suggest the presence of 
local hy-persensitiveness to Br abortus. They 
include the skin mantfestations, described by 
Huddleson and Johnson,’’*’ Havthausen and 
Thomsen.'''* and others, that develop on the 
forearms after manual deliyerj of cows in- 
fected with Bang's bacilli Two tj-pes of le- 
sions are obsened The first tj-pe consists of 
enihemas that deielop yen rapidly and dis- 
appear within a few hours In these cases 
Huddleson and Johnson obser\ed immediate- 
urticanal skin reactions to abortm antigen. 
W Jadassohn,-*’* however, suggested that 
these er>ihemas may be attributable to hj’per- 
sensiiiveness to cow protein, because they are 
practically identical with the skin manifesta- 
tions evpenmentally produced with beef broth. 
The second and far commoner form consists of 
papular, mtensel> itching eruptions that de- 
velop after a number of hours and persist for 
from several da>-s to three weeks. In these 
cases there is a delay ed-inflammatoiy reaction 
to abortm Both t}pes show a pronounced 
tendency to recur yyhenever the skm comes 
into contact with Bang’s bacilli Inunction 
of abortin mto the skin of patients results in a 
local exanthem similar to the second form 
described above. 

Both these reactions are apparently the ex- 
pression of a local allergj*. In addition, there 
are a few reports suggesting the possibilitj- of a 
generalized allergic process. Makkawejsky 
and Karkadinowsky described bullous-hemor- 
rhagic dermatitides appearing on the forearms 
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se\eral dajs after the patients had reino\ed 
infected placentae These skin manifestations 
then spread to other parts of the body ac 
companied bj unbearable pruritus malaise 
chills and fever and sometimes also by 
gastro intestinal disturbances se\ere rheuma 
told pains and swelling of the joints 

The senior author'^*® observed two addi 
tional generalized allergic forms one sug 
gested an erjdhema multiforme exudati\um 
and was characterized b) hemorrhagic bullae 
and generalized pains in the joints the second 
presented a clinical picture similar to that of 
dermatitis herpetiformis (Duhring) In both 
conditions there was a strongly po5iti\e cu 
taneous reaction associated with focal and 
general manifestations Specific antibodies 
were demonstrable bj means of Muellers ag 
glutmation method 

In treating 100 cases of chronic brucellosis 
with various brucella vaccines and filtrates 
Griggs*”* found some of such extreme h> 
persensitiv eness that they could not tolerate 
a dose of ev en a fraction of 1 brucella bacte 
rium B> senall) diluting the vaccine it was 
found that some of them could be given doses 
of oxidized vaccine equivalent to the amount 
of specific substance theoreticall) present in 

0 00002 of 1 bacterium The senior author 
observed a similar extreme hj^ersensitiv eness 
m a veterinarian who manifested ver> marked 
local and sjstemic reactions to the injection of 

1 bacterium Such quantities are not as 
ridiculously small as they appear since ac 
cording to the theories of physical chemistiy 
the size of the protein molecule is such that 
specific proteins are present in doses as small 
as I X 10“" of a bacterium Gnggs observed 
that bj the use of sufficiently minute doses 
desensitization and immunization performed 
altematelj and repeatedly m the same case 
gave encouraging results Others have re 
ported encouraging therapeutic results with 


disease is complicated by chancroidal bubos 
(Ito™) For this test Reenstierna em 
plojed a suspension of bacilh that had been 
killed by two weeks on ice The reaction is 
of the delaj-ed inflammatoiy tj-pe However 
It must be remembered that the positive skin 
reaction ts not obtained until about the 
twentieth day of the disease different reports 
varying from six da>-s to five weeks It is 
important to note that the altered reactmty 
of the skin persists for decades after the dis 
ease has been cured and possibly for a life 
time Thus m one surv ey one third of a 
senes of Negro adults not kno vn to have had 
chancroid recently gave positive reactions 
(Heyman et al '”*) U ithin the hmits of 
these reservations the test is generally con 
sidered highlj diagnostic However more 
recent studies indicate that only 70 to 80 per 
cent of proved cases exhibit positive skin tests 
and that those with negative reactions are 
likely to remain so on retesting some weeks 
later (Heyman et al •”*) 

Itos successful passive transfer experi 
ments with animal serum and the demonstra 
lion of complement fixing antibodies m the 
blood of chancroid patients seem to indicate 
that antibodies plaj a role in the development 
of the positive intracutaneous reaction Fur 
thermore the good results obtained with 
vaccine therapy (eg Dmelcos vaccines) and 
the local focal and general reactions appear 
mg m the course of this treatment point to an 
alteration in the reactivitj of the organism 

14 Gonorrhea 

The great majoritj of the authors who have 
investigated the cutaneous and intracutaneous 
reactions to living or killed cultures of gon 
ococci have come to the conclusion that skin 
tests are of no practical diagnostic value in 
this condition since numerous health} con 
trol subjects give positive reactions (for bib 


brucellergm hography see Pooman' **) 

Engel on the other hand claims to have 
13 CHA^CROID (Ulcds Molle) achieved specific reactions with the soluble 

B} means of intracutaneous reactions to gonotoxm compligon and that its specificit} 
Ducre} s bacillus vaccine it is possible to ^as confinned by successful passive transfer 
demonstrate that the reactivity of the skin of x at h f Demat u s ph ns ni i9ii 

ulcus moUe patients has been speafically al REE-ramaxA j Acta dermat ene eoi i t wn 
tered particular!} so when the course of the p b and sheldov u h j a > 

»»U»BACH E W CD tbo Wchaschf 42 391 1929 raiPoosU'J A Zenttalbl f Haul u Gesch ecbt t 50 1 1935 



IXTECTAXTS 


457 


of the hj'persensitiveness by the Prausmtz- 
Kuestner technic. However, the significance 
of these toxin reactions has also been hotly 
disputed. 

Other authors (Casper; Dmitriew and Demi- 
dowa) are of the opinion that they have dis- 
covered a diagnostically useful specific anti- 
gen in the polj’saccharide fraction of the 
gonococcus. Corbus and his associates*^ 
recommend the bouillon filtrate for ehcitmg a 
sharp cutaneous response. This recommenda- 
tion was seconded by Conrad and Wishengrad. 

Although it has not yet been conclusi\ely 
pro\ed that there is an allergic reactivity of 
the skin in gonorrhea, the existence of an 
immunobiologic process is strongly suggested 
by a number of observations: for example, 
by the presence of complement-fixing anti- 
bodies. 

D. CHRONIC INFECTIOUS DISEASES 

I. TCBERCtrtOSIS 

Exer since the publication of Koch’s funda- 
mental experiment (1891), it has been known 
that a tuberculous organism reacts differently 
to reinfection than to the initial infection, 
and that this altered reactiMty is generally 
expressed by manifestations of increased local 
sensitii eness. Thus, a healthy animal re- 
sponds to infection with tubercle bacilli by the 
formation, after about ten to fourteen dax's, 
of a hard nodule at the site of infection, which 
develops into an ulcerous lesion, unlO the 
animal finally succumbs to the infection On 
the other hand, tuberculous guinea pigs re- 
spond to the administration of tubercle bacilli 
with edema, hemorrhage, and necrosis in the 
site of injection within from one to two daj's — 
manifestations that soon retrogress, howex'er, 
without haxing been accompanied by any 
appreciable sj-stemic involvement (see 
Table 2). 

The questions of the relationship and inter- 
dependence of allergx’ and immunity in tu- 
berculosis ha\e been discussed in some detail 
in chapter II. Here we shall consider pri- 
marily the extent to which immunobiologic, 
anatomic, and clinical phenomena are inter- 
related in tuberculosis. 


C,»ad Coisus, B C,Ji J A XI A IW-IU. 
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Ranke'"** identified the following three im- 
munobtologic states in tuberculosis: the pri- 
maij' complex, the generalized forms, and 
chronic isolated organ tuberculosis. In the 
first stage, the so-called primar>- lesion de- 
wlops at the site of infection, in association 
with enlargement of the regional Ijunph glands 
(primarj* complex). In the overwhelming 
majority of all cases, the primary' complex is 
to be found m the lungs; second in order of 
frequencj', in the gastrointestinal tract; and in 
only a small percentage in the other organs, 
including the skm. Allergj' subsequent!}' de- 
velops after a certain incubation period, the 
length of which is determined primarily by 
the tj'pe of infection: because of the x erj* rapid 
dissemination of the bacilli, the incubation 
period in intracardiac infections in animal 
experiments is much briefer — taking about 
ten da>'s — than it is after subcutaneous or 
intracutaneous infections, in which from two 
to six weeks are required. In human bemgs, 
the allergic state commences about eight w eeks 
after the infection (E. Loewenstein). At this 
time the tuberculin reaction becomes positixe. 

When the disease progresses bej’ond the 
pnmar>' complex, it enters into the second 
stage, in which the bacilli are distributed 
throughout the organism b}* way of the blood 
and l}Tnph x-essels, thus bringing on general- 
ized tuberculosis. This stage is characterized 
by a marked degree of h}’persensitiveness, 
manifested b}' unusually strong reactions to 
tuberculin. 

Just as the disease may fail to progress be- 
x'ond the phase of the primarj* complex, so 
too it may come to an end during the second 
stage. But xxhen it continues to progress, it 
enters into the third stage, in which the hy- 
persensitix eness becomes less and less ex-i- 
dent and is, in fact, replaced by a certain 
degree of hxTJosensitix-eness or exen immunity, 
ttiU usually suffices to prexent further hema- 
to^enous or Ix'mphogenous metastases The 
disease is thus confined to the organs already 
affected, enters upon a long course, with a 
tendency- to spontaneous involution (e g , 
chronic lupus). But exen in this case, the 
condition can progress by contiguity — for ex- 
ample, bx- extension from a tuberculous Ix-mph 

i-fcP.CTT, K E Aa,sricaehlle Schrilteo m Tob»rVob,ep3th- 
elogie Berlin. fSiS 
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gland to the skin The tuberculin reaction 
IS now manifested b> only slight local focal 
and general responses since the organism has 
acquired a high degree of tolerance to tubercu 
hn This state can ultimately de\elop into 
one of positive anergj 

It must not be denied however that 
Rankes*”" pattern does not aU\a3s stnctlj 
coincide with clinical observations One 
rarelv encounters at autops) perfecllj clear 
cut examples of the first second or third 
stage what is usually observed is a combina 
tion of exudation and proliferation Quite 
commonly evidence of various tj-pes of al 
lergj are observed m one patient and even in 
one organ According to Pagel each focus 
of infection passes through the various al 
letoic stages It is therefore not the presence 
of a single form of allergic tissue reaction but 
the predominance of one and the rate of 
transition from one form to another that is 
characteristic of the pathologic anatomic pic 
ture of the tuberculous process (Staehelm ’ ’) 
It should be borne m mind that tuberculous 
allerg} does not m the course of time change 
more or less abruptl> from one type to another 
but that the hypersensitiveness expressed by 
acute tissue reactions slowl) and gradually 
passes over into a state of relative insensitive 
ness characterized by chrome proliferative 
tissue reactions And it must be remembered 
furthermore that this change does not occur 
simultaneously tliroughout the organism 
rather the transition takes place at different 
times m the different organs However de 
spite a number of modifications to which it 
has been subjected in the course of time the 
bafj/L -i/. R.ankA'b”* dnrj.cnii, ul sfjJL 

valid — namely that the course of a tubercu 
lous disease is dependent to a considerable 
extent upon the organism s hj'persensitive 
ness 

The diversity of the manifestations of tu 
berculosis may be explained on the basis of 
the variations in the influence exerted by the 
three following factors the individuals pre 
disposition the number and virulence of the 
bacilli and the immunologic state of the 
organism As specifically regards the his- 
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tologic aspects of tuberculous allergic hyper 
sensitiveness the following forms are differ 
entiated (1) the progressive caseous type 
which occurs when there is excess tuberculous 
antigen and only a small supply of antibodies 
(2) the exudative form caused by the presence 
of much tuberculous antigen and 1 gh anti 
body content (3) the proliferative type re- 
sulting from the reaction between a relatively 
small amount of antig“n and a large supply of 
antibodies 



(Lichen ScROyuLOSORtM) 

Tuberculosis of the skin has been subdi 
videdbyj Jadassohn * according to the type 
of alleipc tissue reaction into three groups 
(1) the so called classic tuberculosis (2) the 
tuberculids (3) the positive anergic forms 
The first group comprises tuberculosis luposa 
(lupus vulgaris) showing typ cal tuberculous 
structure and few bacilli as well as tuberculo 
SIS verrucosa cutis tuberculosis collquativa 
(scrofuloderm) and tuberculosis ulcerosa mi 
bans All these forms are distinguished by a 
particularly high degree of tuberculin hyper 
sensitiveness The tuberculids may be di 
vided mto the hchenoid (Fic 226) papulo 
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necrotic (Fig. 227), and indurative forms 
Bacilli are hardly ever found here, either 
microscopically or by means of cultures, his- 
tologically, there is a combined picture of 



and Daner-Rou5s\’’s sarcoids, lupus pernio, 
and lupus miliaris (Kaposi), ilost of these 
forms have thus far been found to be free of 
bacilli and are characterized, in addition, by 
a tissue nch in epithelioid cells, as well as bv- 
the absence of inflammation. This entire 
group IS marked by the almost invariable 
absence of cutaneous hj-persensitiveness to 
tubercuhn (specific positive anergv'). It is 
noteworthy, furthermore, that when cutane- 
ous tubercubsis (especially lupus vulgaris) 
IS compheated by vnsceral tuberculosis, there is 
a tendency toward lessened sensitiveness to 
tubercuhn. while if active visceral and cu- 
taneous tuberculosis coexist, the tendenev' is 
toward increased sensitiveness (Bonnevie and 
With'*'*) 

Volk's’"* classification presents a clear and 
concise picture (Table 39) 

Tt."BZRC0LD. 

Today there seems to be little if any doubt 
as to the allergic character of numerous clini- 
cal manifestations of tuberculosis m human 
beings and ammals. Until quite recently, 
however, the question as to whether only the 
tubercle bacillus, or Koch’s old tuberculin as 
well, could be considered as the antigen, was 
still bitterly controversial The positive tu- 
bercuhn reaction in tuberculous human beings 
and animab unquestionably corresponds to 
the early reaction noted in Koch’s fundamental 
experiment. However, the facts that in 


Table 39 —RdjUcn of CuUncous Tuberculosis to Dr%ret of Iiifeclion and Stale of Immunity 


^ S^ite of 

.Abundant Tubercle Bacilli Vbcent ' 
or Scant Antibody Content j 

Vlodetalely Numerous Tubercle 
Bacilli Scant to Moderate Antiboly 
Content 

Numerous Tubercle Bacilli High 
Antibodc Content 

Cutis 

' disseratnated milian tubereu- ^ 
losis ^ 

hematogenous lupus (lupus mil 
lans faaei, posteianthemal- 
ous lupus) 

tuberculids (tuberculosis li- 
1 chenoides, papulonecrotic 
tuberculid) 

SubcuUs 

1 

multiple tuberculous abscesseS| 

tuberculous gummata (colli- 
quative tuberculosis) , 

' indurative tuberculosis (erv- 
thema mduratum of Bazin) 


tubercles and banal inflammation. As a rule, 
rather strong doses of tuberculin are required 
to produce a positive cutaneous reaction in 
patients with tuberculids. "The more or less 
anergic forms of tuberculosis include BoecL’s 


human beings it is generally impossible to 
achieve allergization with tuberculin, and that 


i-»*Bov«EviE, P., »nd WrTB. T K Acchf D«nn»t n Syph 175 
Ml. WIT 
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the tuberculin test is mvanablj negative m 
passively immunized animals as vvell as m 
noninfected offspring of a tuberculous mother 
animal, have been advanced bj a number of 
authors as arguments against the antigenicity 
of tuberculin Nevertheless, in recent >ears, 
more and more authorities have come to 
accept the view — although they have to resort 
to various working hypotheses — that there is 
such a thing as a genuine allergy to tubercu 
hn, that, indeed, such an allergy must exist 
m order to permit a logical explanation of the 
fact that the tuberculin test demonstrates the 
specific hj-persensitiveness of an individual 
infected with tuberculosis 
Thus, Moro and Keller and other authors 
succeeded, b> the local injection of conjugate 
protein antigens (tuberculin plus covvpox 
lymph or organ extracts from norma! animals), 
in producing hypersensitiveness to tuberculin 
in nontuberculous infants, furthermore, they 
similarly achieved allergy to tuberculin in 
animals without resorting to tuberculous m* 
fections Fernbach and Siegel, however, dis 
pute the specificitj of the hypersensitiveness 
produced in this manner 
As to the passive transfer of tuberculin hy 
persensitiveness by means of animal expert 
mental methods or the Prausnitz Kuestner 
procedure, while the literature contains re 
ports of numerous negative results, there are 
some unequivocally positive ones (Bruck, 
Lehner and Rajka, Biberstein and Giesser, 
Konrad*”®, Corper and Cohen*”*, and others) 
The latter, of course, were encountered only 
m cases with an extraordinarily high degree of 
cutaneous tuberculin allergy Chase*** found 
that cellular passive transfer was possible m 
guinea pigs which had been rendered hyper 
sensitive to tuberculin by subcutaneous in 
jection of killed tubercle bacilli suspended in 
liquid petrolatum After five to nine weeks 
when cutaneous reactivity to tuberculin was 
pronounced, exudates were induced in the 
peritoneal cavities by intraperitoneal mjec 
tions of liquid petrolatum, and consisted 
mainly of large mononuclear cells These 
cells, after washing, were injected into normal 
guinea pigs, which manifested tubercuhn hy 

>«“Konsad J Wien kin Wchnschr 45 1081 1108 I1J4 1932 
in CosPE* H J and Cohe-j M L Am Rev Toberc 48 329 


persensitiveness after two or three days fol 
lowing intrapentoneal injections or twenty 
to thirty SIX hours following intravenous in 
jection Similar transfer was never effected 
with the donor s serum or with the peritoneal 
exudates of nontuberculous guinea pigs 

In this connection certain substances must 
be mentioned — the so called procutines which 
Fellner demonstrated in tuberculin papules, 
and which have the property of enhancing the 
effect of tuberculin These findings have been 
confirmed by the extensive investigations of 
Martenstein and Schapiro Hoke and Lang, 
and Wichmann Moreover, it has also been 
possible to demonstrate the presence in tu 
berculin papules of substances — the so called 
anticutines — that inhibit the tubercuhn effect 
(Pickett and Loewenstein Jadassohn and 
Martenstein'^*®) These have been detected 
particularly m patients with skin manifesta 
tions associated with positive tuberculin an 
ergy Since it has been ascertained that the 
tul^rculin inhibiting substances are as a rule 
thermolabile and that the enhancing sub- 
stances are not, it is now possible to separate 
them In addition to these tuberculin in 
hibiting and tuberculin enhancing substances, 
the serum of tuberculous patients has been 
found to contain certain complement deviat 
ing precipitating, and agglutinating anti 
bodies Morever, Corper and Cohen'”* 
showed that the blood from tuberculin immune 
guinea pigs prevented tuberculoprotem sensi 
tisation and tuberculin anaphylactic shock 
when injected into normal guinea pigs, but not 
m those already tuberculin sensitive The 
bulk of this evidence makes it appear more 
than likely that the tuberculous organism's 
altered reactivity to ‘rabercle banWi and iVira 
products IS attributable to the action of antt 
bodies 

The following points are also worthy of 
note 

(1) The very commonly observ eel increase in 
the degree of tuberculin hypersensitiveness in 
a tuberculous individual resulting from re 
peated injections of tubercuhn is followed in 
time by a decrease in the hypersensitiveness 
■WTiile the phenomena of sensitization and 
desensiUzation do not, in themselves, con 

» ii Jadassotv, W snd MasiensteI'I II Kim Wchnscbr 2 
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clushely prove that antibodies take part in 
the gi\ en reaction, analog)- w ith other allergic 
states at least strongly suggests such a mech- 
anism. 

(2) The assumption that antibodies are in- 
\ olved is supported by the fact that tubercu- 
lous foci and the sites of former tuberculin 
reactions flare up after injections of tubercuhn 
— obser\-ations that surely could be most read- 
ily explained by the presence of antibodies 

(3) A similar mechanism is suggested bv 
the occasionally encountered iris- like or coiym- 
biform tuberculin reactions, because analogous 
reactions are obser\ed in serum sickness and 
in other conditions in which the action of anti- 
bodies is generally accepted. 

(4) The appearance of tubercuhn esanthems 
may also be regarded as the expression of an 
antigen-antibody reaction. These cutaneous 
manifestations, which take the form of urti- 
carial, lichenoid, and occasionally even bullous 
eruptions, sometimes appear after unusually 
strong local responses to the intracutaneous 
administration of tuberculin, Pirquet tests 
(Kristjansen), or exen Moro tests (Geissler). 
This group in all probability should also take 
in the so-called early tuberculous exanihems 
that can be erj’thema-multiforme-tike (Uffen- 
heimer, von Moritz) The early exanthem is 
most commonly observed in the transitional 
stage between the preallergic and the allergic 
phases, when the tuberculin reaction is still 
negatiie — in other words, at the end of the 
pnmarx- and at the beginning of the secondaix- 

7^ scgni&cance iba nraniiesialKfn 
lies in the fact that diagnostically it is equna- 
lent to a posithe tuberculin reaction. 

An unusual case of tubercuhn exanthem, 
which was descnbed in detail by Konrad''*’ 
and in which the senior writer succeeded in 
passixely transferring the tubercuhn hj-per- 
sensitix-eness, seems worth)- of special mention 
here, and is illustrated by the two accompanj- 
ing photographs (Figs. *228, 229). 

(5) Emplo)rng a preparation of purified 
principle of old tuberculin — the so-called 
tuberculin — Kallos'” succeeded in ex-oking 
immediate-urticarial skin reactions as xxell as 
specific uterine contractions (Schultz-Dale 
technic) in tuberculous guinea pigs. He con- 
cluded, therefore, that the reaction to tu- 
berculin IS to be regarded as an allergic 



Fic 228 Im-scxl Case OF TcBERctuN 

H\ PERSENSITIXTSESS 

l^lpulo^eslcular exantbem appeared after uitracu- 
Uneous tuberculin test that produced necrot:c reaction 
(Fic 229) 



Fig 229 HyrERTRCic Reactions xoOujTtfiERccu.v 
Upper, to 1:100,000 dilution, io«er, to 1:1,000.000,- 
OOO^ution Same patient as in Fig 223 

phenomenon based on an antigen-antibody 
reaction. Similar e.xperiments had prex iously 



462 


Alu:egy 


been reported by \V Jadassohn Likewise 
Chase'^” was able passively to transfer tu 
berculin sensitivity with the serum of guinea 
pigs w hich had been immunized simultaneously 
w ith killed tubercle bacilli in paraffin oil and 
with a conjugated antigen Lastly Seibert 
employing purified tuberculin protein, sue 
ceeded in establishing in animals a high degree 
of allerg>, which could be transferred pas- 
sively The antibody to tuberculin protein 
(P P D ) can be demonstrated by means of the 
precipitin test, electrophoretic identification, 
and uterine strip contraction (Seibert'”*) 

From this discussion, it will be seen that 
the question whether tuberculin is to be re 
garded as an antigen can today be answered m 
the affirmative almost with experimental cer 
tainty Moreover, on the basis of their 
original work, Lewis and Seibert”** concluded 
that the antigenicity of tuberculoprotem can 
be fa\ orably compared w ith that of other well 
known protein antigens such as egg albumin 
and horse serum Thus, Corper and Cohen* *' 
showed that guinea pigs could be anaphylactic 
cally sensitized to tuberculoprotem that the 
sensitiMtj could be passively transferred in 
man> instances, and that desensitization 
could be accomplished by appropriate treat 
ment 

On the other hand, Seibert*”^ has demon 
strated that the purified protein derivative of 
tuberculin (P P D ) is m itself incapable of 
producing antibodies but can elicit a skin 
reaction in a tuberculous organism, further 
more, P P D can be rendered antigenic by 
adsorbing it on aluminum hydroxide, thus 
demonstrating its hapten nature It is pre 
pared by growing the tubercle baallus on a 
synthetic protein free culture medium, thus 
avoiding contamination with foreign protem 
This refined tuberculoprotem has largely re 


mg of old tuberculin In cases of manifest 
tuberculosis it is advisable however to test 
with one tenth or one hundredth of the first 
dose in order to prevent too strong a reaction 
In the undiluted dry form tuberculin P P D 
IS stable practically indefinitely Once di 
luted It maintains its potency for a few days 
at refrigerator temperatures 
Because of its standard potency stability 
simphcitj of preparation and freedom from 
extraneous proteins, the purified protein deru 
ative of Seibert is considered by the National 
Tuberculosis Association as superior to old 
tuberculin Many authors have compared 
the two tuberculins as to accuracy, and have 
found a remarkable conformity In this con 
nection the work of Thomas'”* on patients 
with tuberculous dermatoses is particularly 
worthy of note 

Let us now briefly consider the clinical value 
and the practical significance of the tubercu 
Im tests 

The specificity of the tuberculin reaction 
with Koch s old tuberculin* is now almost 
universally recognized However, according 
to Zieler and Haemel a reaction is to be inter 
preted as positive only when its maximum is 
attained after forty eight hours or when it 
persists for at least that long and when it 
retrogresses gradually Furcolow et al*”* 
hold that cutaneous reactions ebcited onI> 
with large doses are probably non specific, 
and suggest that the test dose of tuberculin 
should not exceed 0 0001 mg Subsequent 
subcutaneous injection of old tuberculin will 
cause the test site to flare up and to present 
what can be histologically identified as a 
tuberculoid structure 

As to the diagnostic value of the tuberculin 
test, It may definitely be said that a positive 
reaction in infants clearly proves the presence 


placed the highly complex and variable old 
tuberculin for diagnostic purposes The first 
dose of P P D is 0 00002 mg , which is equiv 
alent to from 0 002 to 0 01 mg of Koch’s 
old tuberculin (the strength of the latter varies 
with different preparations), the second dose 
of 0 005 mg IS approximately equivalent to 1 


of a positive tuberculous process, and that a 
negative result m older children is generall> 
an indication of the absence of tuberculosis — 
thus the absence of a reaction can be of de- 
cisive differential diagnostic significance in 

• OU lobetcul n s a filtrate of broth cultured tubercle bac 111 
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cases of doubtful lung affections or of puzzling 
joint or bone diseases. 

The extensue studies of de Assis'“® p^o^e 
that during the course of the tuberculous pri- 
mary' infection of infanc}’, the tuberculin 
allerga" of the skin is established progressively 
through a preallergic period (“infratuberculin 
allergj'”) the presence of ^\hich has not been 
pre\aousU- demonstrated The intradermal 
inoculation of dead bodies of the tubercle 
bacillus (0.1 mg. of BCG vaccine killed by 
heat) in children who are in the preallergic 
period IS accompanied by specific and charac- 
teristic reactions that permit the recognition 
of the preeristence of a \'irulent tuberculous 
infection before the appearance of cutaneous 
allergj* and consequently of the X-ra\ signs 
and the local and general cbmcat sjinptoms 
These reactions are characterized by a rapid 
and intense nodular infiltration at the site of 
inoculation at least 5 mm in diameter and pre- 
senting m some instances, e%en at this early 
stage, caseation Xo definite rebtionship 
could be established between these local 
changes and the early causes of tuberculin 
hj-persensitn eness Oral revaccmatlon with 
li%-ing BCG did not e.rert any apparent influ- 
ence on the frequenc>' or intensity of the latent 
allergy. 

In adults, according to numerous authors, 
only a negatue test is of any significance: the 
absence of reaction implies freedom from tu- 
berculosis — pro\'ided that the test made with 
1 mg. intracutaneousl 3 ' is negative, and that 
there are no clinical conditions present that 
might make for a negatne anerg>' For it 
must be remembered that positive tuberculin 
reactions fail to appear, for a while, in the 
presence of certain infectious diseases (measles, 
\-aricelIa, whooping cough, and grippe), of 
fever, in the earh stages of pleural and pcn- 
toneal effusion, and occasionally also during 
the menstrual period and pregnancy', as well 
as throughout the course of miliarj' tubercu- 
losis, tuberculous meningitis, and tubenailous 
cachtria (see p. 24). On the other band, a 
posithe tuberculin test in an adult indicates 
nothing more than that the indiudual has, at 
some time or other, had a tuberculous infec- 
tion; and that the altered reacti\-it}* resulting 

«-’Dt \s>t5, \ : Fortija Letters J. K.yi.A 1 Jl : 615. m3. U4. 
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from the interaction between the bacilli and 
the organism still persists. Lastlj', it should 
be noted that the tuberculin reaction may be 
increased bj' repeated mjections of tuberculin, 
as well as bj' repeated administration of other 
bacterial protein (e g , in the fonn of vaccines). 
However, Levine and Sackett*”* and Furcolow 
et al.*”’ deny that frequent inoculations with 
tuberculin are capable of inducing cutaneous 
sensitmty, even in large doses (100 mg ), nor 
did thev' find anj" evidence that local sensitiza- 
tion of the tissues results from repeated 
tuberculin tests in the same dermal area. 

It is still a highly controversial question 
whether or not the strength of a tuberculin re- 
action IS to be considered as a definite measure 
of the individual's degree of immunity Rela- 
tive!) fevT observations support the view that 
there is a certain relationship between the 
activity of the tuberculosis and the intensity of 
the tuberculin reaction Thus, Cummins, m a 
study of mine workers in South Africa, found 
that 15 per cent of the individuals giving 
strongl) positive reactions eventually ac- 
quired the disease, of those giving weak reac- 
tions, only 7 per cent, and of those not reacting 
at all, only 3 per cent were subsequently found 
to have svmptoms of active tuberculosis. 
Equally undecided is whether a tuberculm- 
positive or a tuberculin-negative individual is 
more likely to develop active tuberculosis. 
Kane'*^ cues an approximately equal number 
of reports indicating (1) that a positive test is a 
definite index of relative immunity, (2) that 
the incidence of the development of tubercu- 
losis is higher m tuberculin-positive groups 
than in tuberculin-negative groups, and (3) 
that there is no difference in the incidence of 
pulmonarv' tuberculosis between negative and 
positive reactors. 

It has been claimed by various authorities 
that the h)-persensitiv eness to tuberculin grad- 
uallv* regresses m cases m which the tuberculo- 
sis is really cured. Not infrequently, calcified 
pulmonarv- lesions are demonstrable on the 
roentgenograms of persons who are tuberculin 
negative. Moreover, large senes of subjects 
followed by repeated tuberculin tests show a 
reversal of the reaction from positive to nega- 
tive in a certain proportion of cases (2 to II 

rTiIivtSE. 51 L, »o<l S+ciETT, 51. F.} .Vm. J. Dis. ChiW. H: 
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per cent, according to various investigators) 
o\er a period of years On the other hand, 
\er} strong tuberculin reactions are occasion 
allj obser\ed in individuals who have no 
histoiy of active tuberculosis and who fur 
ther, do not Jater develop this disease 
On the basis of extensive experimental in 
vestigation Appel and his associates'^^ le 
cently arrived at the conclusion that there is 
no such thing as a constant relationship be- 
tween the actmtj of the disease and the in 
tensity of the tuberculin reaction Therefore, 
the tubercuhn reaction is to be interpreted as 
only an index of susceptibility rather than as an 
indication of infection (Corper) On the other 
hand, m a necropsy study of 29 cases, Brosms 
aod same be 

tween tuberculin anergy and the number of 
acid fast bacilli in the lesions Thus, in cases 
with little or no tuberculin sensitivity, many 
bacilli were present and appeared to be pro 
liferating In those with marked reactivity 
before death, few or no bacilli were found, 
and then only in caseous tissues or exudates 
This IS explained bj the avascular barrier of 
the cavities, which prevents the passage of 
the immunity or growth inhibiting factors 
present in the sensitized tissue from reaching 
and destroying the bacilli by lysis 
The strong tuberculin reactions encountered 
in cases of rheumatoid arthritis are also stnk 
ing Such responses are not to be interpreted, 
however, as proof of the tuberculous character 
of all these cases, but rather as a metallergic 
reaction This means that there is not only a 
specific hjpersensitiveness to the bacteria re 
sponsible for the rheumatic condition, but also 
a metaspecific reactivity to tuberculin Nor 
are the strongly positive tuberculin reactions 
often observed in asthmatic patients to be 
considered as specific Although it is gener- 
ally true that m certain forms of tuberculosis 
the reactions to tuberculin are especially 
strongl> positive it must be remembered that 
exceptions to this rule are by no means un 
common, it is imprudent, therefore, to assume 
that a strongly positive reaction m an adult 
IS necessarily proof that a given disease (e g , 
an arthritic disorder) is due to tuberculosis 

1 n Appel J M Douglas B H Jocz T R »nd ftniis K S 
Am Rev Tuberc 36 303 1937 
WBPOsiDS W L and Woodruff C E ibid 50 «3 19« 


The result of a single tuberculin test is of 
little if any value in determining the degree of 
activity of the disease process or in aiding the 
physician to venture a prognosis Attempts 
have been made to draw conclusions from the 
telatne intensity of the reaction following a 
Second injection of tuberculin A stronger 
Reaction following the second injection was 
%upposed to favor the diagnosis of an active 
tuberculous process But Reichel and Mil 
bradt found that this increased response was 
given by no less than 60 per cent of the clmi 
tally healthy individuals tested 

Four different tuberculin skin tests are 
available at present 

(1) The cutaneous tuberculin test or Pirquet 
iest (he technic, sec p 23P} If this test 
proves negative, an mtracutaneous test should 
be performed fort> eight hours later The 
interval should be no longer, since cutaneous 
allergization of the tuberculous organism sets 
lb after four days A positive cutaneous re 
action to undiluted old tuberculin is of about 
the same intensity as the reaction to an in 
ttacutaneous injection of a 1 10,000 dilution 
(001 mg) The chief disadvantage of the 
Pirquet method of administering tuberculin 
U that there is no wa> of knowing how much 
tuberculin actually enters the organism from 
the abraded area 

(2) The mtracutaneous method of Man 
tpux*”' (for technic, see p 161) 

(3) The percutaneous method of Moro, 
which consists of inunction into the skin of a 
50 per cent tuberculin ointment composed of 
etjual parts of hydrous wool fat and pure tu 
berculin (Fro 54 p 172) 

(4) The patch test method* with tuberculin, 
fitst conceived by Lautier (1908), rediscovered 
by Nathan and Kallos and perfected bj 
Vollmer and Goldberger The tuberculin 
Pitch test IS simple, practical and reliable 
(Figs 230 231) It is somewhat more sensi 
tive than the Pirquet test and s!ight]> less 
sensitive than the Mantoux vv ith 0 1 mg of old 
tiibercuhn For routine work, the ‘ Vollmer 

• Jl Ko/jotcicst lo note that the patch test method has been 
used w th Uichophjrt n by Subbcrget and Lewis " ‘ aid with 
otq omycui by Ramel and Bena get mi 

• aMANTOUX C and Rnox E Compt rend Acad d sc H7 
I9QS 
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patch test canberecommendedasthe initial test 
in place of that of Pirquet. If it is negathe 
at the end of one week, a ilantoux test with 1 
mg. (01 cc. of a 1:100 dilution) of old tu- 
berculin, or of a second strength solution (0.005 
mg.) of tuberculin P.P.D , should be carried 
out If there is a discrepancy, the IMantoux 
reaction is regarded as the decisi\e one 
(\'ollmer and Goldberger''~) Keresztun‘”® 
renewed the literature concerning the tu- 
berculin patch test and found that the com- 
bined data show that 15 per cent of the Man- 
touK-po3iti\e subjects had a negatue patch 
test, while 3 per cent of the Mantous-negati\e 



Tcberctus Patch 

Fig 230 T\-pical papular reaction to epidemul Fi 

application of old tuberculin (Vollmer test) 


portion of the adhesit e becomes loose, it must 
be immediately covered by a fresh piece, as 
close contact between the skin and the patch 
is required. The patch is remo% ed after forty- 
eight hours, the test is read at that time, and 
again after another fort\ -eight hours 

The ophthalmic (Wolff-Eisner, Calmette), 
the nasal (Dupont and Milnier), and the ure- 
thral t^ts (Oppenheim) are scarcely ever used 
at present. 

In addition to the local reaction, focal and 
general manifestations not infrequently ap- 
pear after tuberculin testing Xumerous au- 
thors — Doerr for one — consider the tuberculin 



231 Elczemalous reaction, rarely encountered 


persons ga\e a posithe one. In a series of 
se\eral hundred cases, Pascher and Sulzber- 
ger*"® found that the patch test corresponded 
uniformly with reactions to Man!ou.T (intra- 
dermal) tuberculin tests. The reactions were 
\esicular, papular, or vesiculopapular; in a 
few instances maculopapular and, in one, 
psoriasiform responses were observed. Cer- 
tain technical factors are, howextr, of im- 
portance in avoiding poor results. The patch 
test area must be kept absolutely dry. If any 

i~ Ibid ST. I’TJ. I9JI) 
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reaction to be of diagnostic significance only 
when it includes a focal reaction, for, these 
authorities hold, only the latter offers concrete 
e%idence of the tuberculous character of a 
disease In pulmonarj* conditions, a dose 
capable of calling forth such a focal response 
is, of course, dangerous; in cutaneous and 
bone tuberculoses, however, the procedure 
mav safely be emp(o\-ed, so long as the lungs 
are not in\olved. In cases of suspected skin 
tuberculosis, the perifocal tuberculin test 
(Strassberg) can be diagnostically helpful: if 
tuberculin injected into the periphery- of a 
skin lesion evokes a much stronger reaction 
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than an injection into an unaffected skm site 
the lesions are presumablj tuberculous 
According to Volk tuberculin tests per 
formed on skin sites preaiously exposed to 
natural sunlight or artificial quartz L^ht irra 
diation elicit relati\el> weaker reactions On 
the other hand relatnelj stronger responses 
are eaoked in skin sites pre\iouslj irradiated 
with grenz (Buckj) or roentgen rajs (Kon 
rad '"^“obserxationsb} the senior author) 
Although It IS impossible to differentiate 
between human and bo\ine tuberculosis bj 
means of intracutaneous tests with the corre 
spending tuberculins this can apparentlj be 
done with a\ian tuberculin in cases of a\ian 
tuberculosis Thus the senior author' has 



tenuated bacilli and tuberculinl Unfor 
tUnatelj however we do not as jet possess 
anj thing like a dependable specific method 
although some gratifying results have been 
reported Choucroun * has reported the 
presence in a paraffin oil extract of heat killed 
tubercle bacilli of a sensitizing substance 
capable of protecting animals against tubercu 
losis Tuberculin is sometimes of value in 
the treatment of skin tuberculosis In the 
presence of a specific positive anergv in which 
the tuberculin reaction is negative repeated 
subcutaneous injection of a mixture of animal 
serum and tuberculin will according to 
Cans * produce positiv e tuberculin reactions 
(method of conjugation) and therebj render 



Fio 232 UicxRATivr Reaction TO Avias TtBERCCLis 
Intracutaneous test ith 0 1 cc oft 1 000000 dilu ton ir, patient vMtti avian tuberculos s Reacton to old 
tubercu! n (I 10 000 d lution) lasnegatve 

observed a number of such cases fa ling to the organism sensitive to tuberculin An 
react to old tuberculin but responding to other method suggested bj Konrad is to 
avian tubercubn with evceedinglj strong local irradiate certain skin sites with Buckj s 
manifestations (Fig 232) It should be noted grenz rajs or with roentgen rajs and on the 
honeier that such a prtsitjve av^n JuberajJm ioJlDWJJDg da> to inject tuberculin well within 
reaction m the presence of a negative old tu the irradiated sites The altered reactivitj 

berculin test is to be evaluated as strong thus achieved is bj no means restricted to the 

evidence but not as definite proof the final irradiated areas but is demonstrable after a 
diagnosis must await the outcome of the while in far distant sites 

animal inoculation (pathogemcitj. for the For the treatment of lupus vulgaris Richter 
chicken) exposes the affected areas to ultraviolet light 

and then appl es a oO per cent tuberculin o nt 
In conclusion just a few words about gie ment to these areas bj' inunction The senior 

ciuc therapy in tuberculosis Throughout author achieved even stronger specific reac 

manj long years attempts have been made preceding this treatment with m 

to perfect a specific method for treatmg tu travenous injection of o cc of 2 per cent acri 
berculosis (with killed tubercle bacilh at 

■ “ CbocOOC^ N Sc «n e 98 327 1943 

>»»U«bacbE Ar h 1 De mat u Syph 360 19 9 ‘“GassO JlwncitB med W chnschr 72 13 9 192 
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fla\'ine, as suggested b\’ Kerl, in order to 
increase the patient’s reactmlv to light (Figs. 
233, 234) 

The mechanism of the therapeutic effect of 
^uberculm in ocular tuberculosis has been the 
subject of considerable disagreement, but the 
intensive animal evperimenls of \\ oods*'®* 
indicate that tuberculin desensitizatioa has a 
fa\orable influence on both the incidence and 
se%eritj of the disease Bronn, Irons, and 


cur in an organism that has been infected for 
some time Still more com incing are the 
subsequent disease sjTnptoms that occur in 
na\ehke attacks, the swelling of the leproma- 
tous lesions, the erj-sipelas-like involvement of 
large areas of skin, the partial retrogression 
following such attacks — all these s\-mptoms 
are analogous, as Jadassohn points out, to the 
manifestations following strong reactions 
to tuberculin Pardo-Castello and Tiant*'^ 
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Tic 233 .tppearance on admission to ho<pital FiC 234 Light wmLs bter after treatment nnce 

ueeL)\ mth minimal erythema dose of quartz lamp 
irradiation ten minutes after mtrasenous injection of 
l^joaflavine. and local inunction next da\ of SO.oer 
cent tuberculin ointment 


Rosenthal*®^ reported a beneficial effect in two 
cases of tuberculous intis of the repeated in- 
halation of the fumes of boihng suspensions of 
tubercle bacilli 

2. Lepros\ 

Credit goes to J. Jadassohn''** for haMng 
pointed out that the variety of pictures ob- 
sen ed during the course of leprosv is attribut- 
able to underljdng allergic mechanisms. He 
even interprets what appear to be acute erup- 
tions as due to sensiti\ eness, because they oc- 


i-«>Woods..A C PeDn«yl'»nia M J 46- lljl. 191J 
I^JUIISSORV, J L«pr» Hindb <J path JIAiooiS (•<* 5. 

106J. 19’S 


consider the acute flares in the course of the dis- 
ease known as the lepra reaction to be prob- 
ably a manifestation of alJergj- or h)-persensi- 
tiveness of the bod) to the pathogenic agent 
The di\’ersity of the tissue alterations in dif- 
ferent cases IS explained by the interrelation- 
ship between the multiplication and dissemina- 
tion of the bacilli and the fluctuations in the 
patient's reactive capacity. The maculo- 
anesthetic form of leprosy is e^lained by 
Jadassohn as the expression of local immuno- 
logic processes. This opinion is based on the 

1 apAmDo-CASTELio. V , »nd Tuvt. F R J X M A lil-llW, 
mi 
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clinical picture of central healing and penph- 
eral extension 

The J Jadassohn Le\\andowsk> law (see 
p 446) applies to leprosy as well as to other 
chronic infectious diseases during the phase 
in which great numbers of bacilli are present 
in the tissues, the histologic picture is one of a 
banal inflammation, distinguished only by 
the presence of numerous leorosj cells Dur- 
ing this period, in which — according to the 
aforementioned law — antibodies are still quite 
scant, the lepromin reaction (see below) is 
negative This so called tuberous stage per 
sists — unlike the corresponding stage in tu- 
berculosis — for a very long time, sometimes 
even for jears, before changing and entering 
into the tuberculoid stage In the latter 
phase, relatively few lepra bacilli are present, 
but typical tuberculoid structures are to be 
seen, and the lepromin reaction is now posi 
tive 

From the foregoing it will be seen that the 
various forms of leprosy manifest striking 
differences in their reactivity to lepromin, 
which IS a sterilized and carbolized extract of 
lepromatous tissues rich in Hansen bacilli 
The test is known as the Mitsuda reaction 
According to Bargehr,^’“ cutaneous inocula* 
tions elicit the following results (I) no reac- 
tion in subjects who have never come in 
contact with leprosy patients, (2) positive 
reactions in individuals who have been in con 
tact with lepers for some time, but who are 
themselves perfectly healthy (staff and per 
sonnel in leper colonies, relatives of lepers, 
persons in leprous countries), (3) no reactions 
in leprosy patients with demonstrable bacilli 
ji.ud s>arijitnms of existipg l^oro^,. (4) positive 
reactions m individuals who, either briefly 
or for some time, were afBicted with leprosy, 
but in whom bacilli are no longer demon 
strable this group also includes patients with 
maculo anesthetic leprosy, (5) positive reac 
tions in individuals who have received re- 
peated inoculations with lepromin, (6) in 
rare cases, strongly positive reactions dunng 
the first phase of the disease (i e , eruption of 
severe erythemas) Expressed in another 
way, the lepromin test is negative in the Iqiro 
matous types of the disease, and the prognosis 


IS bad, while the test is strongly positive in 
the tuberculoid types and the prognosis is 
favorable In the non specific types the re 
suit may fie either positive or negative be 
cause of this as well as the fact that healthy 
contacts give positive reactions the test has 
no diagnostic value but is of great aid in the 
deification of cases of leprosy and in clarify 
mg the prognosis (Pardo Gastello and 
Tiant”®) 

All in all It may be said therefore that a 
negative skin test is an indication of the fact 
that there are very few, if any, specific anti 
bodies In the organism, or that the available 
supply IS insufficient to cope with the bacilli 
A positive reaction, on the other hand indi 
cates that the antibodies have gained the 
upper hand m the struggle and are present in 
excess 

3 Glanders 

Glanders is an infectious disease caused by 
Bacillus mallei Two distinct clinical types 
are observed, the acute and the chronic The 
discussion w ill here be restricted to the chronic 
form, since the acute commonly ends in death 
within about ten days In chronic glanders, 
the altered reactivity of the skin of human 
beings and animals (horses, mules) is mam 
fesled by hypersensitiveness to mallem In 
addition to the cutaneous allergy there is 
frequently a state of genera! allergy as w ell , for 
an intravenous or intraperitoneal injection of 
mallem quite often causes the death of the 
animal in anaphylactic shock (Nissl’’*') The 
skin reaction to mallem might well be the ex 
pression of an antigen antibody reaction — a 
view supported by the fact that \issl has re 
ported passive transfer of the hypersensitive- 
ness Furthermore, the presence of comple 
ment fixmg antibodies has been demonstrated 
in the serum of patients These antibodies 
are of great help m establishing the diagnosis 
of chrorac and latent glanders in animals, and 
occasionally also in identifying the condition 
m human beings The agglutination test, on 
the other hand, is not very reliable 
The immunity m glanders is quite similar 
to that in tuberculosis 
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4. RlIIN'OSCLEROiU 

Rhinoscleroma, belonging to the group of 
chronic infectious granulomata, must also be 
mentioned here. SouLoup, Boucek, Abramo- 
w icz and Biemacki, and Xeuber*^*^ succeeded 
in demonstrating that the specificity of the 
intracutaneous allergic response to an antigen 
prepared from scleroma cells is diagnostically 
useful. This is especially so in those cases in 
i\hich the disease processes are confined to 
hidden or relatively inaccessible sites (mak- 
ing clinical and microscopic examinations dif- 
ficult if not impossible), and those in nhich, 
for some reason or other, serologic tests cannot 
be performed A positive reaction to 0.1 cc. 
of scleroma antigen consists in the appearance, 
after t\\enty-four hours, of an edematous 
hxperemic inflammatory’ area several centi- 
meters in diameter at the site of the mocuh- 
tion, it usually disappears after six to eight 
days and is replaced by a sharply circum- 
scribed hard infiltration. 

5. TulAREitLX 

FoshayV^*® intradermal test n.ith formol- 
killed Pasteurella tularensis is of particular 
diagnostic value, since the reaction may be- 
come positive as early as the third day of the 
infection, while the agglutination lest is never 
positive before the second week. The reac- 
tion is of the tnenty-four- to forty-eight-hour 
tuberculin type, and is considered to be highly 
reliable However, since the reactivity per- 
sists for years after recox ery, the diagnosis 
of active disease should be considered only in 
the presence of suspicious lesions 

Foshay made the important discovery' that 
patients x\ho react positively to the bacterial 
material with a delayed papular lesion will 
e.xhibit an immediate response with xvheal 
formation and erythema lasting about fifteen 
minutes when injected intracutaneously with 
antitularemia serum (0.04 cc. of a 1:10 dilu- 
tion). Unhke all the other skin tests de- 
scribed in this chapter, the antibody is here 
injected to demonstrate antigen. A posithe 
antiserum test may be regarded as specific 
provided that both an injection of normal 
serum from the same animal species, and an- 
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other injection of serum from the same animal 
species immunized against other organisms — 
these serx-ing as controls — are negatix’e. Un- 
fortunately, the controls are positive in a 
high percentage of cases. This reaction be- 
comes positix’e soon after infection — as early 
as eight hours after the initial chill — and per- 
sists long after recox-ery. The mechanism of 
this reaction is entirely different from that of 
the reaction to the bacteria; it is highly inter- 
esting, but not yet understood, and may in 
fact represent a new type of immunologic re- 
sponse or possibly a rex’ersed passive anaphy- 
laxis. 

6. LYilPHOGR-XXTILOiLX \'’eN'EREUM 

.As shown by Frei,*”® the presence of this 
disease, also knoxx-n as lymphopathia x-enerea, 
lymphogranulomatosis inguinahs, and Durand- 
Nichobs-Faxie disease, can be demonstrated 
by a specific allergic skin reaction to sterilized 
pus aspirated from an unruptured inguinal 
bubo. The positix-e reaction consists of an 
inflammatory’ papule with erj’thema; to be 
conclusix’e, the reaction must still be present 
after forty-eight hours (Fro. 235). Delayed 
reactions appearing after sex’eral days occa- 
sionally occur. Another specific test material 
is Lygranum. This material, prepared by 
inoculation of the causatix'e xnrus into the yolk 
sac of the chick embryo, has prox’ed to be 
highly useful There is also available a 
preparation made from x-irus grown on mouse 
brain. Melczer and Sipos"*’ performed pas- 
six-e transfer of the hypersensitix'eness by 
means of both the Prausnitz-Kuestner and 
the Urbach-Koenigstein methods. 

The Frei test first made it possible to es- 
tablish the pathogenic relationship between 
lymphopathia x’enerea and rectal strictures. 

Once the Frei test has become positixe, it 
generally remains so for life; by itself, there- 
fore, a positi\-e test cannot be interpreted as 
proof of an existing disease, unless confirmed 
by the presence of clinical signs. It is also 
not infrequently obserx-ed that repeated tests 
render the patient’s skin sensitix-e to the Frei 
antigen, so that subsequent tests elicit posi- 
tix-e reactions ex-en in the absence of the dis- 
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ease Positive reactions ha\e been reported 
m cases infected with antigenicallj related 
■viruses, such as those of psittacosis, meningo 
pneumonitis, trachoma, inclusion blenorrhea 
and certain strains of atj^pical pneumonia 
virus 

Although the test is rather specihc it has 
the disadvantage of becoming positive rela 
tivelj late — usuall> not until the skin begins 
to fuse w ith the inflamed glands It is unwise, 
therefore, to draw anj conclusions from a 
negative Frei test made shortly after the 
swelling of the glands appears Aloreover 
unmistakable cases have been reported with 
negative reactions to potent antigens In 
such cases the so-called inverted or reverse 
Frei test ma> be useful This test method 
( onsjsts of iaiiT^g pus Srcm ihe patient 's bubo 


syphilis or whether the state of resistance is 
restricted to the site of inoculation (chancre 
immunity of Kolle'”^), is obviousl> of the 
greatest importance although not as j et con 
clusively settled If there is no sucli thing 
as true immunitj to syphilis then the objec 
tion that chemotherapy m the early stages 
prevents the development of immunity is re 
futed However old clinical observations 
as well as more recent experimental work, 
Seem to confirm Chesney s views 
The failure of passive immunization with 
Serums from Syphilitic men or animals and 
the equally unsuccessful attempts actively to 
immunize against this infection suggest that 
resistance m sy-philis depends not on humoral 
hut on cellular factors Apparently infection 
Uttfi virulent rnaterial is required fo produce 
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heating it to 60 C for two hours, and inject 
mg it intracutaneously in an individual giving 
a positiv e Frei test This method is analogous 
to Ti^che’s reaction for variola (see p 453) 
This reverse method is said however, to be 
less specific than the original Frei test 
Lastly, there is Sonck s interesting ob 
servation that 42 patients with lympho 
granuloma venereum presented symptoms of 
light dermatitis without ever having received 
drugs that might have caused the condition 
No satisfactory explanation is available It 
can only be said that while most of SoncL’s 
cases of this form of light hypersensitiveness 
were women, the one case seen by the senior 
author was a man 

7 Sypiolis 

The question as to whether, as Chesney”** 
holds, a true active immunity develops in 

1 « Sonck C E Acta dermal venereol 20 529 1939 
I’MCSESNET A M Harvey Lect ser m9-t930 Soath VI / 
29 1230 1936 


immunity The immunologic conditions in 
sj’philis are similar, in many respects, to those 
in tuberculosis 

The pathologic clinical and serologic mam 
festations of the various stages of syphilis may 
readily be understood as corresponding to the 
laws of allergy governing the course of in 
fectious diseases The diversity of the mam 
festations is due to the individual differences 
in the interplay between the treponema and 
the infected organism The local expression 
of resistance on the part of the organism — the 
prtwary lesion or chancre — ^appears only after 
the spirochetes hate had time to multiply to 
a certam extent in the site From the biologic 
viewpoint the induration is to be regarded 
not only as a disease process but at the same 
time as a defense measure, however made 
quate, in the course of which a considerable 
number of spirochetes are destroyed During 
this process antisubstances are already being 

iHKoux W andPsiccE R 'Id Kin 
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formed, and their presence is e\'idenced by an 
altered reacti\"ity to reinfection. About the 
eleventh day after the development of the 
primarj' lesion, the organism can no longer be 
reinfected. 

As regards the secondaiT,' manifestations, 
they are probably best explained by the fact 
that the spirochetes, haxnng entered the blood 
stream and tissues, are there attacked and de- 
stro\-ed. This is particular!)- true as regards 
the skin, because it is especially rich in anti- 
bodies. Thus, the s\Tnptoms of secondarj- 
S)philis are, on the one hand, signs of active 
disease, and. on the other, manifestations of 
an immunobiologic defense mechanism. In 
cases of untreated S)-phihs, it is well knowm 
that the cutaneous manifestations disappear 
within a few months, and that the disease then 
enters into a latent phase. Dunng this pe- 
riod, there is an increase in the number of 
spirochetes: those that ha%’e been inactive in 
isolated organs multipl)-, enter into reaction 
^nth specific antibodies, and thus bnng on 
clinical recurrences .•Vter a number of such 
episodes, the disease process ceases m some 
cases. In others, hoi'.ever, after variable 
lengths of time there appear manifestations 
that differ markedly from those of the earber 
stages, notably in the tendenc)' torvard disinte- 
gration of tissue (gumma), or toward healing 
with scarring or atrophy, and these bte re- 
curring lesions are, as a rule, much larger 
than the earlier ones. 

To explain the tertiarx- manifes.tations, it 
must be assumed in the first place that a de- 
crease in the supply of humoral antibodies 
permits the proliferation of the micro-organ- 
isms. Howex'er, the tissues haxe, in time, 
developed their powers of resistance, probably 
by means of cellular antibcxiies, to such an 
extent that thex- can destroy the spirochetes — a 
process resulting in the formation of noduhr 
infiltrations with a tuberculoid structure. A 
high degree of allergx- characterizes the tertiarx' 
stage of s\-philis and explains this striking phe- 
nomenon, namely, the sexerity of the local 
manifestations during a phase in which, as is 
well known, the number of spirochetes is 
relatively small, certainly as compared with 
the secondarx- stage. Another indication of 
the high grade of hxpersensitixeness of the 
organism during the tertiarx- period, as well 
as in congenital s\-philis, is the appearance of 
the positive luetin reaction (see below). On 


the other hand, there may also be a negatix-e 
anergx' (see p 24) in sxphiHs, as can be seen 
from the fact that x-ast numbers of spirochetes 
are sometimes present in the myocardium of 
the congenitally sx-phiUtic child without gixdng 
rise to any detectable tissue reaction. 

Histologically, the J Jadassohn-Lewandow- 
sky law (see p 446) also applies to s)philis: 
numerous organisms — ^banal inflammation , few 
organisms — tuberculoid structure. Both the 
paucity of spirochetes and the tuberculoid 
structures are charactenstic of the cutaneous 
manifestations of tertiarx- s>-philis 

Furthermore, during all three stages of 
sxphilis, xxhen experimental superinfection is 
carried out, there is ahvax-s, both chmcally and 
histologically, an altered reactix-ity to the 
spirochetes. --Vs Fmger and Landsteiner first 
pointed out, the s)-philitjc mdixidual generally 
reacts to supennfection with the verx- mani- 
festations that are charactenstic of the stage 
in which the disease happens to be at the 
tune: that is, in the primarx- stage the re- 
sponse is an induration that appears after a 
shorter incubation penod and in definitely 
milder form than the initial chancre; in sec- 
ondar> sx-phihs the response is papular, in 
the tertiarx- stage the reaction takes the form 
of a gumma The same is true in cases of 
bte congenital sx-philis, in which supennfec- 
tion leads to a response in the form of gumma- 
tous nodules (TrufB) 

The appearance, during the secondarx- stage, 
of the so-called “mahgnant sx-philis,” or pre- 
cocious tertiarism, which is characterized by 
xxolent local manifestations in the form of 
severe and partly destructix-e cutaneous and 
x-isceral processes, is attnbuted by most au- 
thors, including Stokes and Beerman,*”^ to 
the unusual allergic behax-ior of the tissues of 
these patients. The extraordinarx- reactix-ity 
of the skin is also indicated by the fact that 
the luetui reaction is almost mx-ariably posi- 
tix-e in cases of this kind. 

Interstitial keratitis in congenital sx-philis 
is also regarded as an allergic phenomenon: 
as expbined in some detail elsewhere, this 
may be regarded (1) as an infiaramatorx--al- 
lergic reaction of the cornea to local spirochetes 
that had remained dormant and now become 
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acti\e and therebj antigenic (Schieck”**) or 
(2) as the reaction of the aUergized cornea to 
antigenic spirochetal substances that have 
entered the blood stream (Igersheimer”*^ 
Naturallj, many attempts ha\e been made 
to devise a method of determining the allergic 
state of a s>’phihtic organism at any given 
time by means of skin tests \lhenever 
Noguchi's luetin (which is composed of heat 
killed Treponema pallidum cultured in asatic 
fluid agar) was used for this purpose, the 
results of the skin tests could not be inter- 
preted as being in anj way specific, since 
positue reactions were elicited in a consider 
able percentage of nons>philitic subjects On 
the other hand, tests with organ luetm (ex- 
tracted from sjphilomata of the rabbit testis 
and known as luotest), performed under cer- 
tain limited conditions, are specific Thus, 
while there is no response to organ luetin in 
the pnmarj and secondary stages, the great 
majority of all cases of acquired sjphilis in 
the tertiary stage, as well as almost all pa 
tients with congenital syphilis and malignant 
syphilis,” give positive reactions In other 
words the test elicits responses particularly 
in those types in which, as demonstrated 
above, a high grade of allergy is demonstrable 
In this connection it is interesting to note that 
a strong reaction to organ luetin may change 
the serologic reaction from negative to positive 
m tertiary cases in which there once were 
gummata (Mueller and Stein) The differ- 
ence in the results obtained from the use of 
virulent Treponema pallidum taken from acute 
testicular syphilomas of rabbits, and suspen 
sions of cultured spirochetes, is not difficult to 
understand, since the latter have undergone 
dissociation with a change in their antigenic 
properties (Kolmer*^”) 

It has been mentioned that certain con 
ditions must be strictly observed in order to 
endow the organ luetin reaction with specific 
ity As Shernck*^” has shown, it is possible 
to elicit a nonspecific positive luetm reaction, 
both in syphilitics who otherwise give a nega 
tive luetm test and in nonsyphilitics, when 
potassium iodide is administered prior to the 

(Utschemed Wcbnschr 40 890 1914 


test Similarly, the senior author'*®'’ was 
able to evoke nonspecific reactions to luotest 
m normal individuals if they had previously 
taken sodium iodide or sodium bromide m 
doses of 3 Gm a day for one week It is 
imperative therefore that the patient take 
no great quantities of halogens during the two 
weeks preceding the performance of the skin 
tests Purthermore, control tests must al 
ways be performed, for as kobner'*®' and 
Stokes**® have pointed out, a number of non 
specific substances may produce skin reactions 
m luetics indicating that the skin of such pa 
tients IS more reactive than that of normal 
healthy individuals By carefully performing 
the necessary controls, the senior author was 
able to use luotest for diagnostic purposes 



Tie 236 Positive Reaction to Oroan Luetin 

The luotest reaction (Fig 236) appears as 
a sharply demarcated definitely elevated 
erv thematous area of about 3 by a cm which 
reaches a maximum after forty eight hours 
Nonspecific reactions are usually macular, not 
clearly defined, and disappear completely 
within forty eight hours \\ hen the reaction 
IS rapid and unusually large, the possibility of 
hvpersensitiveness to rabbit protein should be 
considered (Brandt and konrad) 

An important question in connection with 
the immunc'ogic aspects of syphilis is whether 
or not the positive Wessermann reaction may 
properly be considered as a sero'ogic expres- 
sion of the organism’s capacity to produce ant 
bodies to spirochetes When complement 
fixation in syphilis was discovered by Wasser 
mann it was assumed to be a specific reaction 
between the syphilitic antibody and the Spiro 
chaeta pallida present in the extracts of 
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sj-phihtic tissues employed as antigens How- 
ever, when it was found that saline and alco- 
holic extracts of normal mammalian tissues 
ser\’ed equally well as the antigen in the test, 
the assumption that the \\'assermann reaction 
represented a specific antigen-antibody reac- 
tion was largely abandoned, and the sugges- 
tion was advanced that the reaction was bi- 
ologically nonspecific. After the successful 
cultivation of the organism by Kogadii, com- 
plement fixation studies with spirochete cul- 
tures were again performed, and indicated 
that, in addition to the antibody that reacts 
with the tissue lipids in the Wassermann and 
the flocculation reactions, a true antibody is 
produced in sj’philis, reacting specifically with 
spirochetes. Kolmer,*’®^ who recently sum- 
marized the extensi\e literature as well as his 
own important experimental work, is of the 
opinion that the results of agglutination and 
complement fixation tests with suspensions of 
virulent Spirochaeta pallida obtained from 
acute testicular syphilomas in rabbits very- 
definitely indicate the production of antibodies. 
However, Kolmer and Tuft‘^‘ do not regard 
the positKeness of these reactions as an indi- 
cation of immunity in sj’philis, but rather as 
an index of the degree of infection. In short, 
the e\’aluation of the Wassermann reaction 
strictly from the physical and chemical Mew- 
points has again been abandoned, and the pres- 
ent concensus is that the reaction is based on a 
specific process — i.e.,on an underlying antigen- 
antibody’reaction. Somearenowof theopinion, 
particularly on the basis of Klopstock’s ex- 
perimental work, that positive serologic reac- 
tions are the expression of an immunologic 
process directed exclusively against the in- 
vading lipoid-containing spirochetes. An- 
other theorj', advanced by Sachs, is that cer- 
tain chemical changes in the blood in syphilis 
are the expression of an antigen-antibody’ 
reaction, with autogenous lipoids — liberated 
as the result of the disease — as the hapten, and 
the spirochetal proteins as the carrier sub- 
stance. 

Sulzbergeri explains the fact that substances 
other than the products of the treponema it- 
self can be used as antigens in serologic reac- 
tions, on the basis of the heterophile mecha- 
nism — ie., the antigenic constituents of the 
heart, muscle, and brain of xarious species of 


animals are immunologically related to the 
antigens in the treponema. 

The allergic viewpoint has assumed special 
significance in antisjphilitic therapy. The 
most important question to be answered is 
whether modern methods of treatment — ^par- 
ticularly the use of arsenicals — do not un- 
fax’orablj’ influence the natural defense powers 
of the ^philitic patient. The leading syphi- 
lologists, including Stokes, Moore, Pusey, 
Chesney, and Kolmer, are unanimously of 
the opinion that if antiluetic treatment is not 
followed through to completion, the patient is 
left both without cure and without defense. 
“Treatment just sufficient to heal the chancre 
and secondary’ lesions, but insufficient for 
biologic cure, is therefore more harmful than 
no treatment at all, because of a reduction in 
acquired resistance” (Kolmer and Tuft’”*). 
Authorities such as Pusey and Finger have 
pointed out that the too rapid disappearance 
of the cutaneous symptoms is likely to inter- 
fere with the formation of antibodies, and 
thus to further the development of para- and 
metasyphibtic disease processes, particularly 
vascular and central nervous system involve- 
ment. Furthermore, Stokes points out that 
arsphenammes, inadequately used, may' leave 
the patient not only without defense, but in a 
state of allergic hypersensitiveness akin to 
the altered reactixe capacity of tertiary syphi- 
lis. 

The principles of immunity’ are, therefore, 
of fundamental importance in planning the 
treatment of syphilis. The therapy must be 
continuously carried out until the point of 
complete stenlization is attained, if possible. 

A comprehensive critical review of the prob- 
lems of immunity’ and allergy in syphilis was 
recently' contributed by’ the senior author in 
collaboration with Beerman 

Numerous attempts have been made to 
ebmmate the general state of anergy' com- 
monfy arising m metasyphilis, by means of 
immune-therapeutic measures. These at- 
tempts have included specific as well as non- 
and metaspecific methods. The latter ap- 
proach was conceived by’ Wagner-Jauregg, 
who first tned to overcome the anergy by en- , 
hancing the defenses of the organism, using 
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tuberculin m large doses and subsequently 
malaria inoculations The results obtained, 
particularly in paresis, are striking 

8 Fungous Diseases 

We shall ha\e to limit the discussion here 
to the allergic manifestations caused by the 
most common fungi During the past fen 
>ears, medical mycology has grown in im- 
portance as a field of investigation, and the 
reader is referred to the excellent monograph 
by Lewis and Hopper*®* for a more detailed 
treatment of the subject 

Elsewhere m this book, brief mention has 
been made of the problem of dividing fungi 
into categories Here it need onlj be men- 
tioned that the most important subdivision is 
that of the hjphornycetes. or fungi imj>er 
fecti, since most of the human pathogens fall 
into this group Those that cause skm dis- 
eases are commonly classified as dermato- 
phytes 

c) DEBMATOltYCOSES 

The immunologic conditions in fungous dis 
eases are quite comparable to those in tu 
berculosis Experimental studies with Tricho 
phyton gypseum, for example, have shown that 
hypersensitiveness develops only during the 
course of an infection The degree of hyper 
sensitiveness rises gradually, reaching its peak 
some two or three weeks after the lesions are 
healed (de Lamater'*®*) The allergy gradu 
ally decreases over a period of months after 
the infection 

Bloch'**® demonstrated, first by means of 
animal experiments and then in human beings, 
that once an individual has recovered from a 
fungous disease the entire skm surface, m 
eluding the chnically unaffected areas, ac- 
quires a state of specifically altered reactivity, 
as evidenced by a more rapid and less intense 
reaction to reinfection Studies of repeated 
remoculations performed on animals at inter- 
vals after the primary inoculation, have re 
vealed that reinoculation as earl> as the fifth 
day elicits nothing more than an abortive 
reaction, and on the eighth day no response 
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whatever The acceleration of the process, 
evidenced by the early reaction, can be verified 
both chnically and histologically 
In human beings also following either a 
spontaneous!) acquired or an artificially m 
duced initial infection, the skin manifests a 
similarly if not quite so markedl> altered 
reactivity to reinoculation or to testing with 
trichophytin The degree of the allergy, and 
thus the results of reinoculation or of cutane- 
ous testing, are determined by the following 
factors the relative virulence of the fungus 
causing the spontaneous mycosis or employed 
for the initial inoculation, the depth, extent, 
and degree of inflammation, and the number 
of the primary foci, and the patient’s indi 
vidual capacity for allergization 
As demonstrated by J Jadassohn, the evolu 
tion, configuration, and involution of mycotic 
foci arc largely dependent upon the immuno- 
logic state of the skin When the allergy w 
strongly developed, the fungi may be di 
rectly destroyed, when it is of a lower degree, 

It serves only to inhibit the multiplication of 
the hyphomycetes, so that the fungi can again 
begin multiplying as soon as the immunity 
retrogresses 

Local variations in the degree of hypersensi 
liveness may very well be the explanation of 
the commonly observed corymbiform or ins 
shaped configuration of tnchophytic lesions, 
while the refractoiy free zones that appear in 
or about healed foci may be regarded as an 
expression of local positive anergy This 
lo^l immunity is the reason for the spontane 
ous heahng of the skm lesions 
As a rule, allergic hyposensitivcness of the 
integument is encountered only in deep inflam- 
matory mycoses, though it may also develop 
in superficial conditions, provided they are of 
long standing Furthermore, the allergization 
depends in part on the species of fungus ani- 
mal hyphomycetes, for example, are more 
hkely to sensitize than the human variety 
The highest degree of allergy is manifested 
by patients with trichophytids {The re 
marl^ following will apply also to the other 
demiatophytids, such as microsponds, epi- 
dermophjrtids, and monihids ) As explained 
in more detail below (p 782), the term “id 
is understood to designate the reaction of the 
highly allergized skm to a hematogenouslydis- 
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tributed organism and 'or its products A 
trichophj-tid (Fig 237) is, therefore, a lesion 
that arises ■?\ben the fungus is Iranspxjrled 
hematogenousK’ from a pnmarT.- trichophy- 
ton focus to the allergic skin fBloch'***) In 
general, fungi cannot be cultured from “id” 
eruptions, nor demonstrated microscopicalh-. 
According to Peck, the mechanical factors of 
pressure and rubbing play an important part 
m bunging the fungous elements into mere 



Fic 237 Trichopevtid (Lichen TurCHOpm nersj 
Occurring ten daj-s after X-ray epflation in child with 
deep trichophj to«is of scalp 

intimate contact with the deeper lajers of the 
skin and probably forcing them into the blood 
stream. Indeed, under appropriate condi- 
tions, the presence of fungi in the blood can be 
demonstrated. Numerous authorities, includ- 
ing Lewis and Hopper, subscribe to the 
principle that a positi\e reaction to tricho- 
phj'tin is requisite to a diagnosis of dermaten 
phj-tid. 

The clinical criteria on nhich a diagnosis of 
phytid may be based are as follows: 

The allergic phj'tid eruptions occurring in 
association with trichoph\'ton infections are 
often generalized and are more likely to occur 


in the deep-seated form of trichophytosis. 
The>' are often accompanied by constitutional 
^-mptoms such as mild elevation of tempera- 
ture, lymphadenopathy, and splenomegaly 
The most common form is the lichenoid tri- 
chophj-tid, which appears chiefly on the trunk 
and the extremities, m the form of small 
foUicular red papules These lesions may be 
disseminated or grouped, and, bi' confluence, 
may form plaques that resemble pitjTiasis 
rosea, psoriasis, or seborrheic dermatitis. Oc- 
casionally the eruption is scarlatiniform or 
morbilliform, and lesions resembling ervthema 
multifcrme or eiA'thema nodosum have also 
been described These eruptions usually run 
a short course, but recurrences are common. 

Epulermophvtic phNlids may be generahzed 
or localized, and usually occur in association 
with severe and acute attacks of epidermo* 
phvtosis of the feet The generalized form 
is uncommon, but when it occurs it is not 
unlike that caused by trichophyton The 
locahzed form usuallv involves both hands, 
and vs manvlested by closeK set groups of 
vesicles in svmmetnc distnbution, associated 
with intense pruritus These lesions may be 
superficial or deep-seated, and the accom- 
panvang inflammatory reaction vanes with 
the degree ot sensitiveness Epidermophytids 
of the hands (Fig 238) often bear a close 
resemblance not only to acute dv’shidrosis, 
from which it is often difficult to differentiate 
them, but also to contact dermatitis 

The expenmental investigations of Peck*’"* 
give additional support to \\ illiams’**"' con- 
cept that certain eczematous eruptions of the 
hands are tnchophv’tids, secondaiy to fungous 
foci m the skin between the toes and m the 
toenails \\e do not as \-et possess anv- de- 
pendable clinical, histologic, bactenologic, or 
allergic method for differentiating between 
eczematous dermatophytid and hand con- 
ditions such as eczematous contact-tvps der- 
matitis, eczematous staphylid (G. .Andrews), 
and eczematous drug eruption. Neverthe- 
less, an acute eczematous outbreak of the 
assocuted wath an exacerbation of a 
dennatophytosis of the feet, is in all probabil- 
itv an “id” eruption, provided that fungous 
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elements can be demonstrated m the lesions 
on the feet and that the reaction to tricho 
phjtin IS stronglj positne 

The de\elopment of a generalized dennato 
phjtid eruption usuallj depends not onl) on 
the presence of a local inflammatory mjcotic 
infection but also on one of tno nonspecific 
factors — roentgen irradiation of the pnmaiy 
focus for therapeutic purposes or the injec 
tion of trichophjtin for diagnosis \ot in 
frequently the history re\eals that both of 
these measures were carried out This effect 
of the roentgen irradiation might be attnb 
uted to its tendenc\ to heighten the inflam 



FlO 238 EprDESMOPEYTlD 
\esicular eruption of hands in patient with recurrent 
epdermophjtosis of feet Lesions were stenie on 
culture 

mation of the primary fo us thus increasing 
the absorption of tfie fung or fh“ir toxins 
In this connection it has b“eu sho\n in super 
ficial microsporon infections that patients who 
pre\ious!y had b en negative to microsponn 
or trichophytm tests reacted positively after 
roentgen epihtion The change ^^as found 
to take place approximately two weeks after 


sensitization with fungous extract may be 
tned 

Itisgenerallv assumed that the immunologic 
mechanisms underJvnng mycotic allergization 
are explainable on the basis of antibodies 
parth cellular and partly humoral Thus 
Martenstem was able to demonstrate specific 
antibodies in the skin of guinea pigs sensitized 
to the fungus Furthermore Jessner and 
Hoffman found that the blood of patients with 
trichophytosis contained antibodies that in 
hibited the growth of fungi while Engwer 
found substances corresponding to the anti 
cutines m tuberculosis 
Sulzberger and h.enr'*'” demonstrated an 
antibody to trichophytm by means of passive 
transfer This work was confinned by Tom 
linsoti'*®* and in relation to experimental am 
mats by Hennci 

The altered reactivity of the skin in fungus 
infections can be shown by means of the ex 
tracts that were first prepared by Plato and 
\eisser m 1902 and that correspond to tu 
berculin They are known as trichophytm 
microsponn epidermophy tin and favin ac 
cording to the respective fungi 

Technic The intradetmal test is generally per 
formed with 0 1 cc of a 1 30 or 1 50 dilution and 
should be observed for the occurrence of a reaction 
after ten or £fteen lamutes for an immedliaie wheal 
reaction after forty eight hours for a delayed reaction 
and aga n at the end of one w eek for a sustained reac 
tion The test most commonly elicits a delayed local 
reactioo m the form of a dark red papular induration 
about 1 cm m diameter surrounded by an erythema 
tons halo (Fic 239) In cases of very marled allergy 
particularly m deep inflammatory trichophytosis the 
reaction not uncommonly lakes the form of local 
vesiculation and sometimes even of a necrosis In 
adiiition there may 6e lympfiangiitis j'eaa'mg to tie 
regional lymph nodes which may be enlarged and 
inflamed 'loreover in some occasional instances the 
intiadermal reactions even in apparently superficial 
and not especaJiy widespread dermatomy coses may 
g VC rise to 1 cheno d or miliary vesicular eruptions 
and sometimes even to sy stem c manifestat ons (Tem 
pleton‘“* Urbach and Stem * «) Ramirez * ’observed 
asthma sneezng and hves tollov ing an intradermal 
inject on of inchopiy (in It is advisable therefore 
in conditions that are spreading or in the inflammatory 


exposure to the roentgen rays 

Dermatophytids do not respond to direct 
antiparasitic treatment The only effective 
treatment consists in local therapy of the 
prunary sites of infection usually between 
the toes After a while a very cautious hypo- 
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stage, to perfona the initial skin test with a 1 1500 dilu- 
tion, foOowed bj a test with 1 : 100 strength on the next 
day. and then to proceed to the 1'50 coticentratioB 
Lewis and Hoppei^^* hai'e defined the following 
standards for reading the results of delaj'ed or sustained 
reactions in much the same was as the .Amencan Tu- 
berculosis -Assoaation grades tuberculin tests plus- 
minus (i) for an area of slight en thema oppronmately 
5 mm. m diameter, 1 plus {-!-) for a reaction from 5 to 
10 mm. in diameter; 2 plus ( -I — h) for a response from 
10 to 15 mm in diameter, 3 plus {A- +) for an area 

from 15 to 20 mm. in diameter, and 4 plus (+ -t- 4- +) 
for an elevated area of reaction 20 mm or more in di- 



Fic 239 Posttnt Reaction' to LvnucrrxNEOrs 
Injection or 0 1 cc or TRicHOPsn-rD.* 

(1:50 DiLmON) 

UliHe the dela>ed or tuberculin-tjpe skin reaction 
is the tj'pical response, there is m rare instances an 
immediate wheal reaction (ISIarcnssett*®^). Vaughan** 
is of the opinion that the latter is more iiket> to occur 
in inhalant allergs due to fungous sensituation, but it 
was aI<o found in cases of dermal manif estations 
The nature and significance of tie immediate urticanaJ 
reactions are not as jet clear 

As shown in some detail elsewhere, the in- 
tracutaneous method has the disad\-antage in- 
herent in all verj- sensitive biologic tests — 
namely, that the results are far less specific 
than are those of cutaneous tests. The latter, 
conversely, are relatively inaccurate because 
of the varv-ing rate of absorption of the ex- 
tracts applied to the scarified skin. 

In eczematous manifestations on the hands, 
with concurrent epidermophv'tosis of the feet, 
patch tests with trichophv-tin may be per- 
formed (Sulzberger and Leuis'*^'). The reac- 
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tion, which often appears only after several 
days, usually takes the form of a localized 
dermatitis presenting a histologic picture of 
spongiosis and vesiculation. However, the 
patch test with trichophv'tin is less deh'cate 
and less rebable than the intracutaneous 
method. 

The interpretation and limitations of the 
positive trichophv'tin test are the same as in 
the case of tuberculin : the reaction may be the 
result of either a present or a past infection. 
These tests, therefore, although generally spe- 
cific, ate ver^' often of no diagnostic value 
In this connection, it should be remembered 
that the incidence of fimgous diseases is ver>' 
high, especially m Xorth and South America. 
In Europe, where ‘‘athlete’s foot” is relatively 
less common, tnchophytin is of distinct value 
in the diagnosis of active ringworm. Further- 
more, the trichophv'tm test represents a group 
reaction in the majoritv* of instances; for ex- 
ample, it is ako positiv e in microsponc infec- 
tion and epidermophv'tosis. Sulzbe^er's* ex- 
pbnation is that e.xtract5 of hjphomjxetes 
contam, in addition to allergenic factors that 
may be peculiar to each particular species, an 
aUergenic pnnaple common to all. 

Therefore, while in a given case a positiv e 
trichoph}tm test is not in itself diagnostic, a 
fungous etiologv* may be assumed when it is 
supported by other findings. The prognosis 
is then favorable, and the treatment should be 
conservative. If, on the other hand, the test 
gives a negative result despite the presence of 
proved fungous infection, the immediate prog- 
nosis is poor, either because immunity has 
faded to develop or because the degree of im- 
munity is inadequate, treatment should there- 
fore be intensive and sustained. It is inter- 
esting to note, furthermore, that some fungi, 
such as Trichophyton purpureum or .Achonon 
schoenleinii, have a low sensitizing index; the 
response to therapv- in these cases is notori- 
ou^' poor. 

A test may of course be negative in a case 
of recent infection m which sensitization has 
not had time to develop. On the other hand, 
if the intracutaneous test to trichophv'tin is 
ne^tive, and neither microscopic nor cultural 
studies reveal the presence of fungi, an exuda- 
tive inflammatorv' reaction may be considered 
as nonmycotic. 
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As to the therapeutic efficacy of fungous 
preparations there is considerable divergence 
of opinion On the basis of the a\ailable 
evidence it maj be said tliat specific anti 
allergic treatment apparently improves the 
results of topical treatment and considerably 
shortens the course of the deep forms of m> 
cotic disease and of general eruptions in other 
words the specific approach is of value in 
those tjpes in which the immunologic behav 
lor of the organism is altered in the direction 
of an increased reactivity On the other 
hand it is almost worthless m the very forms 
in which Its help would seem to be most re 
quired — the torpid the superficial and the 
ec 2 ematoid forms This is not at all surpris 
ing from the allergic point of view since there 
IS virtually no antibody formation in these 
latter types It is hoped that at some future 
date It will be possible to manage these cases 
by means of active immunization (stimulating 
the tissues to the formation of antibod es pos 
sibly with the aid of conjugate protein anli 
gens) On the other hand Millerandhisasso 
dates** advocate the use of undenatured 
trichophyton antigen According to these 
authors the undenatured trichophytin stimu 
lates the formation of complement fixing anti 
bodies and precipitms 

The investigations of Da Fonseca'*'^ and 
particularly those of Peck.** * may perhaps be 
1 elpful in regard to this problem These 
authors were able to prepare tnchqphytin 
fractions in which no skm test principle could 
be demonstrated — not even in individuals who 
were markedly sensitive to trichophytin' — but 
that were extremely effective in produang 
rapid desensitization in suitable patients with 
out eliciting any local or focal reactions 
These experiments suggest that the skin test 
factor IS not necessarily identical with the de 
sensitizing principle 

Tlie contributory role of fungous (and other) 
infections in the production of hypersensitive 
ness to other agents such as drugs and chemi 
cals was especially emphasized by Stokes 
and Kulchar According to \\ ise and Sulz 
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berger®' and Beerman antecedent ring 
worm infections can pave the way for a 
subsequent contact dermatitis since the con 
tinuity of the skin is interrupted by the infec 
tion thereby jiermitting the entry of the sec 
ond sensitizing substance the combination of 
the two aUergens then exceeds the level of 
tolerance On the other hand there is a 
possibility that the conjugation of the fungus 
acting as a carrier substance with the chem cal 
acting as a hapten is responsible for the ad 
ditional allergization Thus Haxthausen sue 
ceeded m producing experimental allergization 
to mercury compounds by inunction of the 
latter substances into mycotically infected 
skm sites 

The sy nergistic action of fungi and contac 
tants IS becoming increasingly important in 
relation to industrial dermatoses as well as 
to contact dermatitis of the hands and feet 
(eg due to sock dye shoe leather and gloves) 
Some dermatologists and allergists go so far 
as to hold that epidermophytosis of the feet 
or groins even m the absence of id eruptions 
may predispose to contact dermatitis when 
the patient is in an allergic state as indicated 
by a positive trichophytin test Down ng**' 
states that while many cases of occupational 
dermatitis are merely aggravations of pre 
vious mycotic infections sensitization due to 
distant fungous infection such as that on the 
feet may be an important factor in the pre 
cipitation of certain types Norwood and 
Evans’ * described leather phy tids due to a 
combination of hypersens tiveness to leather 
gloves and an allergization of the hands from 
dermatophytosis elsewhere (usually on the 
feet) Rammer and Callahan'* * reported 22 
cases of dermatitis due to contact with torch 
oil (crude kerosene) on the hands of men 
sensitized by a superficial mycotic infection 
On the other hand m the experience of 
Peck Botvmick and Schwartz*” dermato 
phytosis contrary to popular opinion did 
not appear to be an important predisposing 
cause m industrial contact dermatitis Cases 
of allergic conUct dermatitis showed no higher 
inadence of dermatophytosis or of positive 
reactions to trichophytin than did controls 


■•KiUniEii A G and Cailahav R H JAMA 
1937 



IXTECTAXTS 


479 


b) MONILIASIS 

In cases of intertrigo of the inguinal, sub- 
mammar)’, and interdigital regions, in which 
Oidium albicans (Monilia albicans) was pres- 
ent, Ravaut**-“ obser\’ed that quite commonly 
er\ thematosquamous lesions appeared after 
some time and that no fungi could be demon- 
strated in them. These skin manifestations 
were not unlike Brocq’s psoriasiform parakera- 
tosis, and may be described morphologicall}' 
as somewhere between dermatitis and psoria- 
sis It was found, moreo\er, that the eczema- 
toid areas cleared as the intertrigo regressed, 
reappearing when the primarN lesions again 
erupted. The injection of oidiomyan (known 
as le\T 2 rin abroad), a fungous extract prepared 
in the same way as trichophx-lin, was fre- 
quently found to elicit not only a dermatitis- 
like local reaction that clinically and histologic- 
ally corresponded to the pnmarx’ lesion, but 
also a flare of the secondarx- eczematoid skin 
manifestations As to therapy, intensive 
treatment of the primarx- foci sufficed to 
bring about the disappearance of the secondary’ 
eruption. According to Ravaut, these clini- 
cal, parasitologic, biologic, and therapeutic 
observations warrant the conclusion that in- 
tertrigo caused by yeasts and the dermatitic 
lesions described above are pathogeneiicallj 
related, and that the latter are to be regarded 
as moniliids or levunds 

Ramel*^^ performed patch tests with oidio- 
mycin, stressing the eczematoid nature of the 
reactions elicited. He is of the opinion that 
at least some cases of so-called microbic eczema 
are attributabh to \-east infectKtn. 

According to Peck,**^ the oidiomjcm test is 
rarely positiv e in infants and children, but m 
progressively older age groups gradually 
reaches an incidence of almost 100 per cent of 
positive reactions. Therefore, although the 
oidiomjcin reaction is specific, it is of no 
diagnostic value in adults. Oidlomjxin elicits 
a response of the tuberculin-bke delayed type. 

In a case of severe pulmonary moniliasis, 
Hiatt and Martin*^ were unable to ehcit a 
reaction with an autogenous Canadida albi- 
cans vaccine, but intracutaneous injection of 
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specific immune rabbit serum produced a 
wheal with pseudopodia. Since the agglutina- 
tion test was negative, it was thought that 
there was an excess of antigen in the tissues 
and an absence of circulating antibodies. 
The administration of small amounts of im- 
mune rabbit serum resulted in a dramatic 
recovery, accompanied by the appearance of 
agglutinins in the serum and a slightly positive 
skin test to the vaccine 

c) ACriNOMXCOSIS 

Xeuber*^, Gougerot, and others reported 
that patients w ith actinomj cosis respond with 
strongly positive skin reactions to intracutane- 



Fic 240 Skin Tests with .4cn\oirxCEs Vaccco: 

a = positive reactions fort> -eight hours after intra- 
cutaneous injections of decreasing concentrations in a 
case of actmomj COSIS {at top, control mth saline 
solution) b = minimal erj-thema in normal control in 
response to same concentrations (Courtesj Dr E. 
Xcuber) 

ous injections of a filtrate of old broth-cultured 
actinomvxes fungi, killed in an autoclave. 
This reaction is specific and diagnosticalJy 
useful (Fig. 240). Furthermore, this prepara- 
tion is of therapeutic value. 
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Chapter XIX 
PARASITIC AGENTS 


Allergy produced bj parasitic agents 
^ ^ may properly be called infestation al 
fergy , m contradistinction to infectious allergy, 
^'hlch IS induced by bacteria or \iruses The 
parasitic allergen is either the tissue protein 
or the excretory products of helminths, par 
ticularly the echinococcus, ascaris, tnchinella, 
strongyloides, schistosoma, and the oxyuns 
The presence of infestation allergy can be de* 
termined by allergic skin tests, by comple 
ment fixation and precipitin reactions, and, 
rather rarely, by clinical allergic manifesta 
tions 

Extensix e inv estigation by Fuellebom'**^ and 
other authors revealed that the prolonged 
presence of roundworms and flatworms m the 
body of the host causes allergization of the 
skin and mucosa This is demonstrated by 
the fact that inoculation of the skin with 
minute traces of material of the body of the 
gnen parasite evokes marked local wheal 
formation, as well as by the fact that applica 
tion of the extract to the mucosa elicits clinical 
symptoms (asthma or rhinopathy ) 

e must hasten to add, how ever, that posi 
tne skin reactions almost invariably represent 
group reactions, for example, a positive skin 
test with ascaris antigen may indicate nothing 
more than the presence of nematodes An 
other disadvantage detracts from the practical 
usefulness of these skin tests although positive 
skin reactions, if confirmed by adequate con 
trols, may be regarded as specific, the reactiv 
ity may persist for years and even decades 
after the disease has been cured In addition. 

It IS well to remember that the diagnostic 
value of the tnchinella and other tests di 
mmishes with repeated intracutaneous injec- 
tions (Baron and Brunner**^) 

Despite these definite limitations, toe Casoni 
reaction, in which hydatid fluid is used as the 
antigen for demonstrating the presence of 
echinococci, has gained widespread recog 
nition Since the Casoni reaction is group 
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specific and since human hydatid fluid is 
often difficult to obtain Rose and Culbert 
son'** used rabbit cysticercus as the antigen, 
with good results, while Dennis'*” prepared a 
dry stable antigen from echinococcal fluid 
obtained from sheep or cows Aside from the 
immediate urticarial reaction described by 
Casoni, Botten reported the appearance of a 
delayed papular reaction, the latter is said to 
be the more convincing e\ jdence of the pres- 
ence of an allergy With serum taken from 
echinococcus carriers, Botten was able to sensi 
tize normal human beings by the passiv e trans 
fer method, these individuals then responded 
to echinococcus antigen w ith a delayed reac 
tion This would seem to constitute proof of 
an antigen antibody mechanism underlying 
the debyed reaction here 
Skin tests with the tnchinella extracts in 
troduced by Bachman'*** are of considerable 
aid m the diagnosis of trichinosis The anti 
gen used for this test is a ! 10 000 dilution of a 
saline extract rf dried and powdered larvae 
of Tnchinella spiralis, free from the tissue of 
the host in which the parasites developed 
The skin test is performed m the usual manner 
by injecting 0 1 cc of diagnostic tnchinella 
extract (Lilly, Parke, Davis) intradermally on 
the flexor surface of the forearm A control 
solution of the extracting material is injected 
at the same time Positive reactions are of 
two kinds — the immediate response which 
appears within twenty to thirty minutes as a 
central wheal surrounded by an area of ery 
thema, and the delayed response, which may 
not become apparent until eighteen or twenty 
four hours later The significance of the latter 
IS not entirely clear It is said by Me 
Naught'®* to occur early in the infection 
(from the third to the tenth day of illness, 

1 e , before the immediate reaction can be 
ehated), or in long standing quiescent cases 
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Augustine and TheOer'®’® found the skin 
test in hogs more accurate than microscopic 
examination of muscle. According to McCoy 
et al.,*®’ this method has an accuracj' of 92 
per cent in patients tested two to six weeks 
after the onset of infection According to 
Gould*®^ the immediate mtradermal reaction 
may be elicited on the axerage for nearly 
ten years after the infestation. By way of 
comparison, the blood precipitin test remains 
positixe for one or two years, and eosinophilia 
usual!)' persists six months and rarely more 
than one year. About 5 per cent of the intra- 
dermal reactions xx ere nonspecific in nature and 
were beliex’ed to be due to sensitization in- 
duced by antigenic material in nonx’iable tri- 
chinae present in ingested pork. 

Unless it is accompanied by the clinical 
sx-mptoms of trichinosis (e.g., fever, nausea, 
diarrhea, cixcumorbital edema, muscular pains) 
and considerable even though transient eosino- 
philia, the positive skin test does not hax'e 
diagnostic xalue. If, howex-er, the reaction 
is negatix'e in the first days of the infection, 
but becomes positixe after the third xxeek.it 
carries a diagnostic message. On the other 
hand, a repeatedly negative skin reaction, ac- 
companied by a negatix'e test for precipitins in 
the blood serum after a month’s illness, ex- 
cludes the diagnosis of trichmella infestation 
It is important to bear in mind that the skin 
test may be negative in severe, fulminating 
trichinosis, reflecting a state of negatix-e en- 
erg)'. Moreox er, cross reactions may occur 
as illustrated by the positix e reaction in a case 
of c)-sticercosis reported by Kathe and Peters. 

Bachman has reported a skin test with as- 
caris antigen (Lederle) to demonstrate the 
allergization of ascans hosts. It should be 
remembered, hoxxexer, that there is a common 
antigen in ascaris and trichina, and that it is 
much stronger in the former than the latter 
(Baron and Brunner’’’’). The specificity of 
this skin test is, therefore, subject to some 
doubt, particularly in the absence of suppor- 
tive evidence, such as the presence of ox’a or 


««»ArGisTi\i:. D L, and Tbiius, H Parasitology JJ «0, 
1931 

XIcCoY. 0 R . ShuM, J J , Jt , and F»llDLA.Nt>Em. R. D . 
J Immunol 24. 1, 1933 

'“Gono.S E Bull XewXorkXcad IW 43 . 4+4. 194$ 

B «o>f, B , and Biuwii, II J AU«rg>- 1». IW. 1939. 


larx’ae of the intestinal parasite. Positix-e 
skin test reactions were obtained by Brunner, 
Altman, and Bowman*’ in dogs xx’ith e.xistin" 
or past naturally occurring nematode infesta- 
tions. Moreox'er, their serums contained a 
heat-labile antibody capable of passix ely trans- 
ferring the sensitiveness to other animals and 
ex'en human beings. 

According to Taliaferro and Hoffman, 
approximately 90 per cent of all cases of 
Filana bancrofti infestations gix'e positive st-in 
reactions to tests xvith an antigen prepared 
from tilaria from dogs’ hearts. Because of 
this group specificity, Bozicemch and Hutter”’’ 
and Thompson et successfully employed 
Dirofihria immitis extract, and Culbertson, 
Rose, and Demarest’®” an antigen derived 
from Litomosoides, a filarial xx’orm found 
naturally in the pleural caxdty of the cotton 
rat. The latter also gax'e skin and comple- 
ment fi.xation tests for loaiasis and onchocer- 
ciasis 

Culbertson and Rose’®*’ found that an ex- 
tract prepared from Pneumoneces medio- 
plexus, a fluke found in the Jungs of frogs, 
contains an antigen which may be satisfac- 
torily emplo)ed for specific skin tests in hu- 
man schistosomiasis 

According to Toetterman,’®*® pernicious 
tapexxorm anemia may be due m large part to 
an increasing sensitivity to tapexx'orm toxin 
He bases this opinion on the obserx'ation that 
the parenteral administration of an alcoholic 
extract of tapeworm to txxo persons xxho had 
suffered from pernicious tapexxorm anemia, 
resulted in an impairment of the blood picture, 
which improx^ spontaneously xxhen the in- 
jections xxere discontinued. Some local and 
general S)Tnptoms xx’ere also obserx'ed. 

Fmally, the clinical manifestations of para- 
sitic allerg)' remain to be considered. After 
spontaneous rupture, or foUoxxing inadxertent 
puncture or surgical removal of echinococcus 
Q’Sts from the abdomen or chest, the patient 
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not uncommonlj responds ^ith a shock that 
IS sometimes lethal, and that Chauffard, 
Boidm, and Laroche regarded as an anaphylac 
tic phenomenon More recentl>, however 
some doubt has been expressed (Doerr) as to 
whether this is truh an anaphj lactic reaction, 
since It IS believed that the cyst contents 
possess a primary toxic action Mussio- 
Fourmer et al reported 3 cases of asthma 
in echinococcus patients, in 2 of them, the 
asthma disappeared after surgical removal of 
the echinococcus \ similar case was de 
scribed by Benhamou 

Asthma due to infestation with ascans (De 
Besche, Earle'®"), schistosoma (Mainzer'***), 
or Bothriocephalus latus (Conigho'*®*), and 
rhinopathj and conjunctivitis due to o’C>''ir's 
(Morenas,'®" Gaetz), will be recognized more 
often when the attention of allergists is turned 
in this direction 

In this connection, the experimental work of 
Morenas'*®’ is of particular interest He sue 


1B»MUJ8I0 rOVSME* J C Seoawe C Rocc» r <B<1 B«a 
lAWM J C Ateh mW chif r«i»f 7 2*6 1932 

■ »’1lENiiviroil E Thiodet and Casv^ova } Pati»m«d JM 
ISB 1938 

■•uEaeie K V Tf Roy Soc Ttop M«d lllya V 951 I9H 
‘WVIaiVECE ? J Allergy 10 349 1939 
tM CoviOLlo C Gior d cl n med i 266 1923 
omMoeevas L Lyon med 149 4C9 1930 

Idem Arcfi d mat de 1 app d geit I 16 1035 1926 


ceeded in allergizmg animals by the intestinal 
route with extracts of taeaia and ascans 
Rocha e Silva'®'® elicited reactions in dogs and 
guinea pigs indistinguishable from anaphylac 
tic shock by means of an intravenous injec 
tion of a specially prepared deprotemized ex 
tract of Ascans lumbricoides containing gljco 
gen hke and proteose like substances Since 
the animals did not receive a preparatory in 
jection of the extract, the shock w as attributed 
to an endogenous, spontaneous!) acquired sen 
sitization of allergic nature, due to the pres 
ence of parasites m the intestinal tract 
Similar effects were produced bj hjdatid fluid 
from sheep, calf, and pig, reinjection failing to 
cause shock (Rocha e Silva and Grana'®*’) 

Occasional cases of urticaria associated with 
and caused by malaria have been reported, 
most recentl) b> Mojumdar'®'® and Bhow 
mick’*” as well as rare instances of asthma 
Antimalarial therapy controlled the symptoms 
According to these authors, the bberation of 
the merozoites in the blood and their subse 
quent breakdown releases a large amount of 
foreign substances into the circulation and 
thus brings about hypersensitization 
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Part Three 

SYMPTOMATOLOGY AND THERAPY OF 
ALLERGIC DISEASES 


Chapter XX 

ANAPHYLACTIC SHOCK 


T his chapter will be devoted to a discus- 
sion of the severe sj-inptams that some- 
times appear in human beings after injections 
of foreign serum, and also occasionally after 
oral, rectal, or cutaneous administration of 
other antigens. The less sc^ere anaph\ lactic 
clinical s\-ndromes, such as serum sicl^ess and 
local anaphyla.xis (Arthus phenomenon) will 
cot be considered here, since they ha\e been 
discussed elsewhere. The reader is referred 
to the section on experimental anaphylaais 
for details regarding anaphylactic manifesta- 
tions in animals, some of which are similar to 
those seen in human beings, while some are 
entirely different, owing to the fact that dif- 
ferent organs are the shock structures. 

A. ETIOLOGY 

In N-iew of the fact that literally millions of 
prophylactic and therapeutic injections of 
foreign serums have been gii en — ^not to men- 
tion the countless tests with a multitude of 
proteins — it is e^^dent that se\ ere anaph> lac 
tic shock is bj' no means a common occurrence 
Thus, IV. Park'^” of the Department of 
Health of New York City reports that among 
30,000 adults treated with antitoxic serum, 
se\ere reactions were obseiwed only in 2 in- 
stances, and there were no deaths, of 105,000 
children receiving diphtheria antitoxin, only 
two died, the autopsies re^•ealing so-called 
status huiphaticus. 

E. A. Park'^* made a compilation of the 
outcome of 350,000 serum injections. This 
material revealed an incidence of fatal reac- 
tions in 1 out of 50,000 cases, and of abrming 
sjTnptoms in 1 out of 20,000. In a series of 
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6.211 patients treated with therapeutic horse 
serum for various infections Kojis'*'’* noted a 
mortaljti rate of 1 in 1,242, a much greater 
incidence In the entire literature from 1S94 
to 1923. inclusive. Larason’**- found mention 
of only 41 cases of death m anaphylactic shock 
tollowmg injections of protein. Eleven ad- 
ditional instances of this kind were noted bj 
Vaughan and Pipes^ in the literature for the 
jears from 1924 to 1936 These authors 
point out. however, that m all probabihty only 
a small percentage of all the fatalities have 
been published by the attending ph>'sicians. 
Moreoier, on the occasion of an exhibit on 
allergic shock at a meeting of the American 
Medical ■\s«ociaiion, Vaughan and Pipes 
mier\iewed tift\ pb>-sicians on the subject, 
about half of them replied that se\ere shock or 
death had been obset\ ed b\ them in their owm 
practice, or at least b% colleagues personal!} 
known to them Vaughan adds the remark, 
howexer, that many of these ph}-sicians prob- 
ably attended the exhibit m the first place 
because the\ had had unpleasant experiences 
of this nature On the basis of the replies 
recehed to a questionnaire, Hmstorff reported 
that in Germany, in a period of two \-ears, 
1.327 phj-sioans observed 147 cases of an- 
aphylaxis resulting from prophylactic anti- 
tetanus injections, of which S cases were fatal. 

However, severe anaphylactic shocks have 
been observed as a result not only of serum 
injections, but also of administration of a 
creat \arietv of protein and other antigens. 
To mention Just a few examples: Baagde re- 
ported anaphylactic death following intracu- 
taneous injection of O.I cc. of chicken protein; 
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Cooke, following skin tests with glue, T.qtn 
son, with buckwheat, Vaughan and Pipes 
Lamson, and others, injection of pollen, Wald 
bott and Ascher, injection of no\ocam, and 
a number of authors have reported death fol 
lowing bee and wasp stings Anaphylaxis is 
not unknown after injections of tetanus tovoid 
(seep 361) Even immune globulin has been 
noted to produce a fatality '*** An unusual 
case of sudden death from allergic shock was 
described by Lund and Hunt The sub- 
ject, later found to have been asthmatic, died 
within sixteen minutes of the expenmental 
mtradermal injection of 0 2 cc of a solution of 
guinea pig hemoglobin Although the de- 
ceased had had no known contact with guinea 
pigs, antibodies specific for some component 
of guinea pig blood were demonstrated m her 
serum by means of the Prausnitz-Kuestner 
reaction 

It would be inaccurate, however, to desig- 
nate anaphylaxis as a disease resulting ex- 
clusively from injections or insect stings A 
number of cases of anaphylactic shock with 
fatal outcome were observed to be due to 
orally administered antigens, as reported by 
Fmkelstein, Fmizio, Sal^s, Debray, and Ver- 
dier, W’ason (milk), Halberstadc (buttermilk), 
von Stark (peas), etc 
Moreover, Black Schaffer*'^ reported five 
deaths following therapeutic use of sulfona- 
mide compounds, attributed to relatively slow 
but fatal anaphj laxtic reactions The necrop- 
sies revealed lesions identical with those ob 
served to have been produced m a few human 
subjects and many animals by known species- 
foreign proteins These findings, along with 
the knowledge that the sulfonamide com- 
pounds may convert homologous (serum or 
blood cell) proteins into allergens and the fact 
that characteristic clinical syndromes follow 
the administration of these drugs, constitute 
sufficient evidence to justify the concept of 
the anaphylactic nature of these cases 
Sev ere but nonfatal manifestations have not 
infrequently been reported in connection with 
all manner of prophylactic and therapeutic 
serums, extracts of pollens, epidermals, and 
dust, egg white and other food proteins, and 
also drugs such as quinine and potassium lo- 
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dide The senior author has observed a se 
vere shock following introduction into the 
rectum of a papaverine suppository 
There is still a considerable diversity of opin- 
ion as to the pathogenesis of anaphylactic 
shock A number of authors believe that, 
like serum sickness, it is invariably due to an 
antigen antibody reaction Others particu- 
larly the French authorities, hold that the 
shock IS due primarily to a disturbance of 
colloidal balance Further details will be 
found in Part One 

B SYMPTOMATOLOGY 
As the name indicates, anaphylactic shock 
IS charactenzed by systemic collapse due to 
severe circulatory disturbances The clinical 
picture is striking During the injection or 
immediately after it, vomiting and violent 
colonic spasms appear, causing unbearable 
abdominal pain and uncontrollable diarrhea 
There is an abrupt fall in the blood pressure^ 
accompanied by a drop m temperature (al- 
though m occasional instances the temperature 
will rise) The patient becomes strikingly 
pale and finally cyanotic Tachycardia is 
very commonly observed, this can be so ex- 
treme that the pulse becomes imperceptible, 
and the heart sounds barely audible Acute 
pulmonary emphysema may ensue The gen- 
eral condition becomes progressively worse, 
and the patient loses consciousness Then, 
unless the proper measures are instantly car 
Tied out, death is likely to occur within a few 
minutes Fortunately, however, the most 
severe of these manifestations of anaphylactic 
shock occur only in exceptional cases 

For didactic reasons-^espite the fact that 
they almost always appear simultaneously — 
jt seems best to consider the cbmcal symptoms 
according to their localization, i e , in the skin, 
in the gastro intestinal tract, or in the vascu- 
lar, respiratory, and nervous systems, and to 
give separate consideration to general mani- 
festations 

Not infrequently the first expressions of 
anaphylactic shock are intense itching, par- 
ticularly of the palms, and the appearance at 
the injection site of a strong urticarial reaction 
with progressive local edema These are 
generally followed by an exanthem covering 
the entire body, this is usually urticarial, but 
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sometimes scarlatiniform. The face and es- 
pecially the lips and eyelids are often tre- 
mendousl3’ s^-oUen: this angioneurotic edema 
and the accompanjdng intolerable pruritus do 
not usuallj" persist longer than from se\’en to 
eight hours, but the}- commonly show a tend- 
encj- to recur o^ er a period of manj- days. In 
less severe cases the skin of the face, neck, and 
anterior chest maj' assume a rather tj-pical 
dusk}- erj-tbematous appearance. The ej-es 
are almost ahvaj-s suffused. 

The gastro-intestmal manifestations are not 
infrequent!}- initiated b}- nausea followed bj- 
^omiting. The colicky pains are often so 
intense that the patient ^vrithes on his bed m 
agon}-, and the diarrhea is so se%-ere that 
bloody stools are passed Both the vomiting 
and the diarrhea usually recur after a S}'mp' 
tom-free period of \-ariable duration. 

The S}-mptoms related to the \-ascular and 
respirator}' s}'stems are especially alarming. 
The pulse becomes weak and rapid, the blood 
pressure dropsj d}-spnea sets in at the same 
time, and there is often a severe attack of 
asthma. 

Among the nervous s\-mptoms, concisions 
deser>e special mention. 

The general condition is m\-ariably bad. 
The patient is in a state of e.ttreme apprehen- 
sion. He suffers from a sensation of hea\y 
pressure in the head, accompanied by ringing 
in the ears, dizziness, and sometimes palpita- 
tion. The feeling of general prostration often 
persists for da}-s. 

Particularly dangerous are those cases in 
which the s}-mptoms appear with lightning 
speed. Xot infrequently, however, the mani- 
festations do not de^eIop immediately, but 
only after many hours — especiall}' when the 
injection has been given intramuscula'^ly 
rather than intra\enousl}-. Thus Gammel- 
gaard’^ reported a patient who«e first S}-inp- 
toms appeared four da}'s after an intramuscu- 
lar injection of tetanus antitovin and whose 
death did not occur until the se>enlh day. 
Waldbott calls attention to the fact that 
anaphylactic shock can take place without the 
occurrence of an urticarial reaction or an 
asthmatic attack. This obser%-ataon has been 
confirmed bv ^’aughan. 

J«Gucsa:icAA»xp, \ctapitli « microbioL Scanduja». W; 1, 
1941 


XeCTopsies performed by Vance and Strass- 
maan‘®“ on seven persons who died from in- 
jections of foreign protein revealed pro- 
nounced inflation of the lungs and sims of 
asph}'xia due to bronchial spasm. Abnormal 
numbers of eosinophilic !eucoc}-tes were pres- 
ent in the bronchial waUs. Cerebral edema 
and Iar}'ngeal edema were each found in two 
cases, and were attributed to increasedcapil- 
lar}' dilatation. In the five cases studied by 
Black-Schaffer““ the basic lesion w-as a necro- 
tizmg fibrinoid arteritis of the smaller vessels 
with a cellular evudate of monoc}’tic compo- 
sition. The reticulo-endothehal system was 
h}'perplastic. 

C- THERAPY 

For a discussion of the prevention of an- 
aphylactic shock, the reader is referred to the 
section on foreign serums. 

When an anaphylactic reaction threatens to 
de\elop, the patient should be made to lie 
down at once, and a tounuquet should imme- 
diately be apphed above the site of injection. 
Epinephrine (0 5 cc. of a 1:1,000 solution) is 
first injected subcutaneously into the opposite 
arm, and an equal dose into the injection site. 
If possible the tourniquet is then replaced by 
a spb}-gmoinanonieter, for this offers the ad- 
vantage of permitting control of the pressure 
in such a way that the venous return is com- 
pletely stopped, but not the arterial supply. 
In the beginning, the pressure is released for 
only a few seconds at a time; later it is re- 
leased for se\-eral minutes. It is advisable to 
determine the blood pressure from time to 
time .An elevated blood pressure shows that 
the patient is under the influence of adrenalin; 
on the other hand, subnormal pressure despite 
the administration of epinephrine is an indi- 
cation that the anaphylactic shock is not con- 
trolled. In the latter case, the patient is 
<n\-en another mjection of epinephrine. It is 
often necessar}- to wait two or three hours 
before i:emo%-ing the pressure cuff altogether. 

If m-anosis or numbness of the hand appear, 
the tourniquet is released for a short time. 
I.ocal instillation of vasoconstrictors (2 to 3 
per cent ephedrme sulfate solution, 1:1000 
epinephrine h}-drochIoride) will relieve the 
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nasal sjmptoms, and ice or cold water may 
be applied to pruritic areas 
In especially se\ ere cases, epinephrine must 
be injected intravenously, preferably in the 
form of a slow infusion of 1 cc of epinephrine 
in 250 cc of warm physiologic salt solution 
If this IS not available, 0 2 cc of epinephrine 
diluted with 10 cc of saline solution or the 
patient’s withdrawn blood ma> be given very 
slowl> intravenously by syringe Asthmatic 
sjTnptoms can be almost alwa>’S controlled by 
intravenous ammophj lime In some casre 
It is also advisable to administer a cardiac 


stimulant such as coramine Further a mild 
degree of anesthesia (ether) may be well 
worth trying 

If laboratory examination of the blood re- 
veals hemoconcentration 2 O')!) cc of physio- 
logic salt solution should be given intrave 
nously over a period of two hours (Blotner’* 
For this purpose human plasma maj be in 
jected intravenously, as successfully employed 
by Raynolds 
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Chapter XXI 

ALLERGIC DISEASES OF THE UPPER RESPIRATORY TRACT 


A. ALLERGIC AND P\THERGIC 
RHIXOPATHY {V\SOMOTOR 
RHIXITIS) 

T he term allergic rhinopathy designates a 
disease picture characterized b\ paro^-s- 
mal attacks of sneezing, nasal obstruction, and 
serous rhinorrhea, usually of short duration, 
not accompanied b\ any of the constitutional 
sjinptonis ordinarily found in infectious rhi- 
nitis, and generally not couhned to any partic- 
ular season. The latter point ser\‘es as the 
main criterion for differentiation between this 
condition and hay fever. Because ot its 
greater frequencj , hay fe% er, although likew is® 
an allergic rhinopathy, has been arbitrarily 
excluded from this group for separate consider- 
ation. It should be added, howeier. that 
under certain circumstances allergic rhinop- 
athy may also be stnctly seasonal a>. lor 
example, when the patient suffers hi> attacks 
only after ingestion of some seasonal fruit of 
^egetable. It is also apparent that in regions 
where the pollens are present m the air all 
through the year, as in southern Califomi;i 
(Smith et al.‘^’k perennial rhinopathy , as w ell 
as other forms of respiratorj- allergy such as 
sinusitis and bronchitis, may represent an un- 
recognized or hidden pollinosis. 

It is difficult to estimate the incidence of 
allergic rhinopathy in the general population, 
but Feinberg®' believes that it occurs in 0 5 to 
3.0 per cent. Since mam- patients do not seek 
treatment, the actual percentage may be e\e0 
higher. 

1. TERinXOLOGY 

A considerable number of terms have beei* 
suggested to designate this sjTidrome. vaso- 
motor rhinitis, perermial (nonseasonal) allergic 
rhinitis, paroxj-smal rhinitis, neoous rhimtis. 
hy-peresthetic rhinitis, e-ytrinsic and intnnsiC 
rhinitis, allergic corj-za, spasmodic coryza, 
atopic corj'za, contact allergic coryza, parovy-s- 
mal rhinorrhea, perennial hay fever, hyylnx^ 
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nasalis, and allergic rhmopathy. Most of the 
proposed designations must be rejected a prion 
for they- are just as vague as "\asomotor 
rhinitis*’ (eg. nen'ous rhinitis, h\-peresthetic 
rhinitis, spasmodic cory za, parovy smal rhi- 
nitis) Other terms (eg. contact allergic 
coryza, perennial allergic rhmitis) are appro- 
pnate lor only a small group of cases At first 
glance. RacLemann's suggestion of dividing 
the cases as evlnnsic and intrinsic rhimtis, on 
the basis of mode of causation, seems satis- 
tactory* The eytnnsic factors of causation 
include chiefly those substances that act by 
waj of inhalation Ihouse dust, animal danders, 
oms root* the mtnnsic factors compnse Cl) 
substances that produce their effects by inges- 
tion 'eg. foods and drugs) and 12) bacteria. 
On more careful consideration, however, it 
becomes eyadent that, under different etiologic 
conditions. UhxIs such as w heat flour and other 
cereal', the odors of tish, egg. or aspargagus, as 
as well as drusrs. are capable of producing ex- 
tnnsic rhinitis by inhalation 

In our opinion. ■* the correct general designa- 
tion would be rhmopathy, under the widely- 
accepted usage of the suffi.\. "-pathy.” In 
contrast with the term rhinitis, rhinopathy does 
not suggest an inflammatory condition. Sub- 
classification could be undertaken along the 
lines of the authors’ proposed dmsion of the 
phenomena of h\-persensitiyeness as allergic 
and pathergic, as follows- whenthecausationis 
specific-allergic, the condition may be referred 
to as an allergic rhmopathy , on the other hand, 
when the causation is a nonallergic hy-persensi- 
ti\ eness. the disorder might be called pathergic 
rhmopathy The same subdnisions are em- 
ployed in the discussion of bronchial asthma. 

2. Etiolocv avd PyinocEVESis 
In each case, the basic question, and a con- 
sideration of deasiy e importance m determin- 
ing the therapy, is whether the disease is of 
allergic or pathergic origin. It must be re- 
membered that not all patients who sneeze and 
haye intumescent membranes are necessarily 
suffering from an allergic condition. Further- 
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more, the fact that the patient is allergic does 
not mean that his rhinopath> must be due to 
this condition In an appreciable percentage 
of cases, there is hypersensiti\ eness of the nasal 
mucosa that does not depend upon an antigen 
antibody reaction Cases of this kind include 
those in which paroxysmal sneezing, with sub 
sequent swelling of the nasal mucosa follows 
a sudden change in temperature or exposure to 
cold wind, hot air (Duke*®^), looking up into 
strong sunlight (Freund, Duke’*“), or par 
ticularly such atmospheric factors as abrupt 
fluctuations in humidity and barometric pres 
sure (before storms, change of altitude), or 
exposure to drafts Furthermore, smoke (to- 
bacco, coal, gas, oil, xapors of burning sulfur), 
as well as the odors of various perfumes, and 
soap powder have frequently been found to act 
as eliciting agents Less commonly formalin, 
benzene, naphtha, printing ink, and other 
chemicals are responsible for the symptoms 
Furthermore, one must always remem^r the 
potential causative rflle of mechanical influ 
ences, such as those due to sharp pointed 
particles— e g , “hairs” of royal palms, plane 
trees (Benjamms'“')i ot barley dust 
Aside from these nonspecific, exogenous fac 
tors there are quite a few patients m whom 
psychosomatic influences play a most impor 
tant part m eliciting paroxysmal coryza 
Emotional upsets, quarrels, sexual conflicts, 
fatigue, overwork — these are only a few of the 
psychic factors on which these patients will 
place the responsibility for their nasal attacks, 
though they rarely make such an admission 
until they have been carefully interviewed and 
until the physician has won their confidence 
A case observed by Lieschke is characteristic 
A girl suffering from rhinopathy was relieved 
of her symptoms when she was betrothed but 
suffered a relapse when the engagement was 
broken a few months later The wnters have 
observed a number of cases in which psychic 
factors were the principal cause of rhinopathy 
Aside from conditions based on palhergic 
hypersensitiveness of the nose, there are, of 
course, numerous instances of rhinopathy of 
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allergic origin — among which hay fever cases 
will naturally not be considered here 

The identification of the causal allergen is 
then to be undertaken by the methods de 
scribed on page 156 It might be well to stress 
once again that skin tests should not be the 
only method of study that, if possible, nasal 
testing should be instituted as well, and that 
exposure and elimination experiments are cer- 
tainly the most reliable 

Nevertheless, Vallery Radot'*®^ reported that 
among 188 cases of paroxysmal coryza, he was 
able to determine the identity of the causal 
agent by skin tests m 107 instances A posi 
live skin test must, of course, be regarded as 
Specific if It is accompanied by a focal reaction 
jn the form of an acute and sudden cold,” as 
observed by the present wnters following an 
mtracutaneous injection of 1 500,000 ursol 
solution 

Concomitant presence of other allergic dis 
cases, particularly hay fever, suggests the pos- 
sibility of an allergic origin of the patients 
rhinopathy , as does a strong family history of 
allergy 

As for the causative agents, we shall select, 
for brief mention — from the very extensive 
literature that has appeared on the subject 
during the past few years — only a few of the 
most commonly encountered allergens 
Abov^e all, one must consider the exogenous 
allergens in the patient’s home, this can best 
be done by means of the day and night tests 
(see p 194) This group of allergens com 
prises house dust first and foremost, then mat 
tress stuffing (horsehair, cotton Imters, kapok) 
upholstery filling feather pillows and feather 
qmlts (goose, duck, chicken feathers), woolen 
blankets, rugs pyrethrum animal skins, and 
bbrary dust Other important exogenous 
allergens include fungi, particularly AUernana 
and Uornwdendron (W aldbott et al Mor- 
row et al and others) , smuts and rusts, 
butterfly scales sandflies, and even the house 
fly (Jamieson*®*) , articles of clothing, as wool 
and silk underwear, dyed and undyed furs, 
dyed blouses, human hair and dandruff, animal 

Radot P BLAMounE* P and Justin Besancov 
L Pi«ss«ni6d 36 623 1928 
i^Waediott G L Elaie L E Eod Ace 
OiD M«d 26 ISM 1941 
i^HotBOW M B LoiTE C P and Fu' 

13 215 1942 


Nedcrl lodi 72 1016 


, A B J Ub A 

H E J Allergy 



Allergic Dise.\ses of Upper Resphutory Tract 


489 


emanations and animal hair and dander (horse, 
dog, cat, rabbit), volatile oils (acacia, hnden, 
jasmine, rose, lilac, lemon); occupational dusts, 
such as those of flour, cottonseed, castor 
bean, tobacco, wood, leather, drugs, chemi- 
cals, flour-improving preparations, upholster- 
ing and packing materials such as the fibers of 
Spanish moss (Dean*^®); orris root in powder, 
soaps, shampoo preparations, cosmetic creams, 
bath salts, perfumes, etc. 

Second, one must consider the possibility of 
causation by some food. We are indebted to 
Sticker’**' for one of the first observations in 
this connection. He noticed that a patient 
regularly suffered from sca ere attacks of sneez- 
ing, evtraordinarily copious water)* nasal dis- 
charge, and lacrimation, after ingestion of 
strawberries, furthermore, this patient’s uncle 
presented the same s\Tnptoms after ingestion of 
cherries, while fresh or dried sorrel elicited 
similar manifestations in the latter’s cousin. 
Muenich reported the case of a woman who in- 
N’ariably was afflicted with acute rhinitis fol- 
lowing ingestion of tomatoes. Joltrain'®** ob- 
serA'ed urticaria and rhinopathy following the 
drinking of beer Gould and Pyle, as well as 
Kle^^itz, described sneezing after ingestion of 
chocolate. Similar obsers-ations have been 
reported by Ruskin,'**' Dutheillei*’** (meat, 
fish), Urbach and FasaP® (eggs), Harley'*** 
(wheat), Vaughan,'®** .Adelsberger and Mun- 
ter'®* (vegetables, fruit), Salen'*** (Brazil 
nuts), Xadoleczny (spices), and others. 
Chiefly by skin tests and partly by means of 
diets, Eyermann,**** Rowe,"® and others suc- 
ceeded in identifying the following foods as 
the commonest causal agents m nasal allergj': 
wheat, egg, milk, chocolate, potato, bean, pea, 
salmon, tomato, onion, beef, lye, grapefruit, 
pear, peach, and pineapple (in this order of 
frequenc)' in their material). Of the 95 cases 
studied by Eyerraaim, 8 were monovalent, 
with hj-persensitiveness to only one food, 87 
of the patients, on the other hand, werehj'per- 
sensith e to a number of items. Xeedless to 
say, the authors mentioned frequently found 
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that the food m question was not the sole cause 
of the allergic S)’mptoms, but w as often acth e 
only in combination with animal emanations, 
dust, or other allergens. Among 441 cases, 
Balyeat'**® found that foods were the principal 
allergens in 4.9 per cent, and the secondar)' 
cause in 24 per cent. Gelfand’s'*" figures are 
about the same. 

Not to be confused with these instances are 
others in which the mere odor of a certain food 
is sufficient to elicit either an urge to sneeze or 
actual attacks of sneezing. The writers were 
able to ascertain that the odors of the following 
foods could act as allergens: fish, milk, egg, 
asparagus, coffee, and lemon, as well as the 
odor of flying food and of roast hare. 

In the third place, drugs administered by 
mouth, as well as others given parenterally, are 
occasionally the cause of rhinopathy: quinine 
(Dawson and Newman'*”), amidop)Tine 
(Bayer), aspinn (Valler) -Radot and Hei- 
tnann'*”), salicylic acid by injection (Grie- 
bel'*"), and atropine in eye drops, although 
the eye itself presented no S)mptoms (^•an 
der Hoeve) 

In the fourth place, some cases may be 
assumed to be based on a bacterial allerg)’. 
It is true that rhinopathy may result when a 
chrome infection increases the reactivity of the 
neurovasomoior and emdative mechanisms of 
the nasal mucosa to multiple nonspecific irrita- 
tion, or when an infection predisposes to h)‘per- 
sensuixeness to a specific allergen. Neverthe- 
less, the results of investigations by Lakos'*” 
and the senior author point to the fact that in 
manv cases a genuine bacterial allerg)* may be 
assumed to be the cause of rhinopathy The 
writers are inclined to make this diagnosis 
when the foci of infection are in the sinuses, the 
middle ear, or the tonsils, and when cure of 
these b\ means of operation, sulfonamides, 
penicillin, or other therapy brings about a 
cessation of the nasal s)-mptDms. Further 
confirmation of this diagnosis is found in cases 
in which autogenous %*accines from these foci 
of mfection elicit not only a strongly positive 
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skin reaction but also a nasal (focal) response 
in the form of an attack of sneezing and nasal 
obstruction Shambauf,h * ® states that 90 per 
cent of chronic nasal infections can be shown to 
have an underl>ing allergic factor 
A question now being studied bj the 
writers is whether Bacillus proteus which is 
occa«ionallj found in nasal secretions and 
which when injected intracutaneousl> evokes 
severe focal and sj’stemic manifestations — 
in some patients even in a dilution as high 
as 1 1 000 000 000 — is justifiabl) to be re 
garded as an allergen 

At this point attention should be called to 
the splendid \ ork of Jacobson and Dick 
on the normal and abnormal bacterial flora of 
the nose These authors found that the nor 
mal na'al flora consists chiefl> of Staph>lo 
coccus albus and diphtheroid bacilli with 
Staph aureus and Alicrococcus catarrl alis 
occurring less {requentl> The presence of 
streptococci B mucosus Pfeiffer bacilli and 
diphtheria bacilli indicates disease of the nasal 
mucosa or sinus disease or both 
Lastly it may be said that it is ]ike]> that 
endogenous allergens play a greater role m 
the pathogenesis of rhinopathy than is gen 
erally supposed toda) An interesting and 
pertinent case is reported bj Riebel *** Regu 
larly on theda) prior to theonsetofmenstrua 
tion the patient suffered attacks of sneezing 
nasal obstruction chills fever of about 101 F 
and prostration These manifestations dis 
appeared completel> after three or four days 
\\ hen the patient was giv en injections of 1 cc 
of an aqueous solution of folhculin during the 
mtecmfinstruum the same symptoms ap 
peared but in a milder form than during the 
menstrual period A course of thirteen m 
jections within two months resulted in a com 
plete cure (Such cases should not be con 
fused with tho'e commonly seen in which the 
rhinorrhea tends to be exacerbated imme 
diately before menstruation probably owmg 
to the increased nerv ous tension at that time ) 
Adlersberg and Forschner'*^* and koerbel and 
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\\ lethe hav e described similar observ ations 
in relation to menopausal women the nasal 
manifestations w ere ascribed to endocrine dis 
turbances and were found to be satisfactorily 
controlled by estrogenic therapy Laub 
observed that rhinopathy often develops at the 
tune of the climacteric in men as \ ell as m 
women These cases may be improved bv 
testicular or ovarian extract In a group of 
1900 obstetrical patients Mohun ** found 20 
who manifested a definite increase of rhinop 
athy and associated conditions during preg 
nancy Eight of them had nasal obstruction 
or congestion only while gravid and o re 
ported a similar condition during one or more 
previous pregnancies He believes that the 
manifestations parallel the amount of estro 
gen produced Typically the symptoms dis- 
appear spontaneously within one to ^even 
days after delivery 

jlention should also be made in this connec 
tion of those instances in which there is a defi 
nite relationship between constipation and 
rh nopathy and which can be successfullv 
managed by proper treatment of the constipa 
tion (Adlersberg and Forschner ”” Urbach ** ) 
Furthermore the not so very rarely observed 
cases of rhinopathy due to oxyuriasis (Goetz 
Hedderich) may likew ise belong to this cate 
gory 

At this point It may be of interest to report 
on a series of 74 cases of rhinopathy in which 
there was no history nor any evidence of 
asthma at the time of examination Owmgto 
the unusual nature of the material the results 
differ to some extent from the figures usually 

with both rhinopathy and asthma The 
reader is referred to the section on asthma 
(p 600) for an analysis of 14o cases of rhinop 
athy in patients who have or have had 
asthma 

As Table 40 shows 60 of the cases (81 per 
cent) belong to the pathergic groups— that is 
to say these cases are caused by a variety of 
nonspecific factors \\ e may subdivide them 
according to the primary noxae as cases of 
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rhinopathy on the basis of infection, of irrita- 
tion, and of psychic influences, and those that 
once were specific-allergic but became non- 
specific in the course of time. Of the remaining 
20 cases, 3 were due to endocrine and 3 to 
intestinal disturbances, and 14 were of specific 
allergic origin. 

.Allergic and pathergic rhinopathy may oc- 
cur at any age, but it is most commonly 
obseiA’ed in the second and third decades of 
bfe. The writers are of the opinion that in 
the last few years this disease has shown a 
tendency to appear earlier in life , and they now 

Table 40 — CJjsstficalton o/ 7-/ Cases ef Rbinopatky 


aeeordiHg lo Pathogenesis 

Type of 
Rbioopathy 

Pathogenic Basis 

\» of 
C*»e« 

Per- 

»gf 

Pathergic 

infection 

1 30 

40 5 

Pathergic 

1 imtation 

15 

20 3 

Pathergic 

psjchic disturbances 

1 ** 

5 4 

Pathergic 

previous specific-allergic 

1 ^ 

6 7 


rhiDopathv 



Pathergic 

endoennopathv 

3 ' 

4 0 

Pathergic 

functional intestinal di» 

! ^ 1 

4 0 


disorders 



Allergic 

exogenous allergens 

14 

19 0 


see mam children and even infants with rhinop- 
athy. It may be of interest to add that the 
sjTnptoms in early childhood are due, in the 
main, to food allergj% especially reaction to 
milk and to wheat. Ver> frequently the 
erroneous diagnosis of recurrent colds is made 
in the case of such children. But it should 
also be borne in mind that this condition maj 
first manifest itself late m life, even during the 
se\ enth decade. 

Women are more prone to have rhinopathy 
than are men. Huber and Harsh'*** reported 
that female patients constituted SO per cent 
of their material; Rackeraann*® r^iorted 73 
per cent, and Urbach*^ 54 per cent. SimUar 
observations were made bj- Clarke and 
Rogers'*** and by Griebel.**'* This higher 
incidence among women may be attributed to 
the fact that they are more likely to be 
p^ chically labile than are men. On the other 
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hand, male cases have been found to outnum- 
ber female in the incidence in the first decade 
of life (Winkenwerder and Gav-'**^). 

Heredity plaj-s a somewhat less important 
role in rhinopathy than in asthma. Environ- 
mental factors are of far greater importance, 
as can be seen by the prevalence of rhinopathy 
in bakers, millers, and housewives 

Intranasal abnormahries. such as septal 
de\'iations,spurs, or hj-perthrophied turbinates, 
are often accused of being the cause of rhinop- 
athy, and patients are urged to have these 
removed However, in the opinion of the 
majority of authorities, while these conditions 
may a^ravate the rhinopathy during the 
actual attacks, they are not etiologically re- 
sponsible for it Therefore, surgical interven- 
tion is indicated only in those rare cases in 
which a deviated septum or hv'pertrophied 
turbinate scnously interferes with the free 
passage of air 

Lastly, mention must be made of the influ- 
ence of a long-lasting rhinopathy on the pa- 
tient’s general condition This disease is gen- 
erally regarded b\ phjsicians as nothing 
more than a minor disturbance And this 
viewpoint IS warranted so long as the sjmp- 
toms are mild and transitor> . but when they 
become severe and persistent, the patients 
suffer appreciably, and the diiflculty experi- 
enced in maintaining an adequate respirator}’ 
volume often brings on serious mental depres- 
sion. Moreover, when one also takes into 
consideration the numerous complications 
(acute or chronic sinusitis, as well as asthma; 
that, when present, seriously interfere with 
treatment, it becomes obvious that ever}’lhing 
possible must be done to recognize and to 
combat the disease and its causes at the outset. 
.Among the conditions frequently associated 
with perennial allergv- of the nose and para- 
nasal sinuses Hansel'*** mentions “inv olvemen t 
of the external ear, eustachian tube, middle 
ear, cochlea and labvTinth, resulting m deaf- 
ness, tinnitus, and dizziness, recurring swell- 
ings of the parotid and submaxillar}' glands, 
involvement of the lar}!^ and esophagus; 
allerg}' of the eye; and allergic headache,” as 
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well as such manifestations as allergic bron 
chitis Craft'** e\en describes facial neu 
ralgia as an atj-pical complication of nasal 
allergj 

3 Pathology 

GrossK the nasal mucosa may present any 
of the follow ing appearances depending on the 
stage and duration of the process normal 
shghth pale markedly pale or edematous 
bluish grayish or red Hansel*** points out 
that there is no justification for distinguishing 
an allergic from a nonallergic rhinitis on the 
ba«is of pale or red appearance of the mucosa 
Nasal polyps are howe\er, usually present in 
cases presenting a pale mucosa 

Polyps are smooth pedunculated growths 
prolapsing from the mucous membrane, they 
result from marked local edema, and originate 
from the loose structure of the stroma of the 
tunica propria They present distended spaces 
filled with serum plasma cells mononuclear 
lymphoid ind abo-vcall eosinophile cells If 
they persist for any length of time, some fibro 
SIS may result Polyps are most commonly 
observed and most pronounced on the anterior 
tips and lower margins of the middle turbi 
nates It is here that the maximal contact 
with the allergen lakes place Furthermore 
edema and polyposis very frequently occur m 
the sinuses sometimes e\en completely filling 
them The antra and ethmoids are most 
commonly invoK ed 

As Hansel has shown m his fundamental 
experimental work the histopathologic changes 
that occur in the nose and in the paranasal 
sinuses in patients with allergic rhmopathy 
are m principle similar to those that occur 
in the bronchial mucosa in allergic asthma 
At first one can obsene edema and a definite 
eosinophilic infiltration of the epithelial and 
subepithehal layers In the more ad\aced 
stages there are thickening hyperplasia and 
polypoid degeneration of the epithelial layer, 
edema eosinophilic as well as mononuclear 
infiltration of the subepithehal layer hyper 
trophy and hypersecretory activity of the 
mucous glands dilatation of the blood \es<!els 
and proliferation of the connective tissue 
The process may also extend to the bones 
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where partially hypertrophic and partially 
atrophic changes make their appearance 
The periosteal layer shows roun 1 cell infil 
tration and connective tissue proliferation 
Lastly there is the formation of polyps m the 
nose and sinuses W hen a secondary infection 
sets in the eosinophilic leucocytes m the tis 
sues are replaced b\ neutrophilic leucocy tes 

4 SvilPTOUATOLOGY 

The course of allergic rhmopathy may gen 
erally be divided into four types The first 
comprises those cases in which secretory dis 
turbances occur only during attacks Such a 
condition — sometimes called hydrorrhoea na 
sails — IS characterized by a thm watery clear 
secretion that contains very little mucus 
However when the nasal discharge continues 
for several days the secretion may tend to be 
come thicker in consistency since more mucin 
from the mucous glands becomes mixed with 
It The quantities of secretion produced m 
the course of an attack of this kind are some 
times amazingly great often requiring the use 
of many handkerchiefs The patients some 
times describe this condition by saying It 
runs like a spigot 

In the second and far more commonly en 
countered type the watery nasal discharge is 
associated with symptoms int>* se irritation 
m the form of nasal tickling anl paroxysms of 
sneezing followed by nasal obstruction result 
mg from the marked sw elhng of the turbinates 
Attacks of sneezing may range from tliree or 
four separate sneezes to as many as ten and 
even twenty or more however these are 
rarely as strong or as exhausting as m hay 
fever But the nasal obstruction is at least 
as annoying to the patient as is the paroxysm 
of sneezing The obstruction often involves 
only one side and may be of relatively brief 
duration In other cases both sides may be 
blocked simultaneously or alternatingly frst 
one side and then the other and th s may per 
sist for hours and sometimes even for a whole 
day and night The degree of the obstruction 
may vary considerably at different times of the 
day and night depending upon the causal 
factors It IS usually most pronounced in the 
early morning hours but it is also marked 
dunng the night The congested condition of 
the nose is probably not so very much and 
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surely not entirely — the result of an inflamma- 
torj' swelling, but is due rather to a sudden 
engorgement of the turbinates, which can dis- 
appear as quickly as it came. Occasionally, 
there are also lacrimation and distressing tick- 
ling and drjTiess in the nasopharjmx, along 
w ith coughing. 

The third tj-pe is characterized by one or all 
of the following sj-mptoms: headaches (due to 
swelling of the mucous membranes of the 
sinuses), mental depression, lassitude, and con- 
stitutional manifestations. 

Naturall}", there are also transitional forms 
between these three groups. 

Fourth, it is necessarj’ to recognize the atj’pi- 
cal and subclinical tjpes of nasal allergy. 
According to Hansel,*®*^ they are characterized 
symptomatically by stuffiness of the nose, asso- 
ciated with little if any sneezing and practically 
no discharge except for a thick sticky post- 
nasal drip. Eosinophilia in these postnasal 
secretions is usually not marked, but is suffi- 
cient to be of diagnostic significance. TTiese 
low'-grade or subclinical nasal syiriptoms are 
frequently associated with obstruction of the 
eustachian tube, swelling of the soft palate, 
involvement of the parotid gland, and con- 
junctivitis The nasal mucosa may be normal 
in appearance, slightly red, or slightly pale or 
bogg)'. Most of these cases are caused by 
inhalants, particularly house dust. 

The connection betw'een rhinopathy and 
bronchial asthma merits special consideration 
here. Rackemann*® reported that of 257 pa- 
tienfs with allergic rhinitis, 16 per cent bad 
asthma; Winkenw erder and Gay*’®^ found this 
condition in 25 per cent of 198 cases. On the 
other hand, Rackemann**^® diagnosed allergic 
rhinitis in 27 per cent among more than 1,000 
asthmatics, and Urbach and Gottlieb'*®’ m 
38 per cent among 379 asthma patients. In 
our material the percentage was highest among 
the cases of specific-allergic asthma (about 
47 per cent), while the average incidence 
among the cases of patherglc asthma was 37 
per cent. It was found that when the rhinop- 
athy appeared at about the same time as the 
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asthma, both conditions were brought on by 
the same causal agent or agents, and that w hen 
the nasal condition appeared long before or 
after the asthma, the diseases were attribut- 
able to different agents (for further details, see 
the discussion of asthma, p. 600). Rem and 
Schenck'*” determined the incidence of nasal 
polyps (a sign of rhinopathy) in asthmatics to 
be 30 per cent. From these figures it is readily 
seen that rhinopathy frequently precedes or 
accompanies bronchial asthma Occasionally, 
the patient suffers asthma in childhood and 
from rhinopathy in adult life, or vice A’ersa. 

Allergic as well as pathergic rhinopathy very’ 
frequently leads to involvement of the sinuses, 
causing edematous swelling, inflammatory'- 
infectious hyperplasia, or polyps. These con- 
ditions will be discussed in the section on 
sinusitis. 

Furtheimore, mention should be made here 
of the deformities of the facial bones that, as 
Duke'*” has pointed out, result from long- 
continued allergic rhinopathy in childhood. 
These consist of a depression and flattening of 
the nasal bone, probably attributable to in- 
adequate development of the sphenoids and 
antra. 

Lastly’, there is Fugisawa's statement to the 
effect that patients with allergic rhinopathy 
often present a blood eosinophil count of from 
15 to 20 per cent during their attacks. Ac- 
cording to Griebel,'*®' it is preferable to make 
the e.\amination shortly after the attack. In 
subacute or chronic cases, the blood picture is 
dominated by’ ly’mphocy'tosis, eosinophils 
being either absent, or present rn smaif num- 
bers only. However, according to Gnebel, 
when a protein-free splenic extract is injected, 
these cases present definite eosinophilia, white 
normal indi\Tduals show no change (For a 
discussion of eosinophiha in the nasal secre- 
tion, see below ) 

The clinical course depends on whether the 
allergic or pathergic causation can be found 
and eliminated, or whether the patient can be 
specifically or nonspecifically' hyposensitized. 
If this goal is not attained, sinusitis and/or 
asthma may ensue and ultimately replace the 
former condition. 
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5 Differential and Etiologic Diagnosis 

DIFFERENTIAL DIAGNOSIS 
The principal characteristics of allergic and 
pathergic rhinopathy including those that dis 
tmguish It from hay fe\er, were described in 
some detail at the beginning of this section 
Here we shall chiefly consider the problem of 
differentiating ihinopalhj from the “common 
cold” due to virus and bacterial infection of 
the nasal mucous membrane, since the latter 
condition is most commonly confused with it 
It must be mentioned, however, that the law- 
man employs the term “cold” for anj kind of 
acute corjza, just as he generally calls all 
chronic nasal inflammations “sinusitis ” 


Table 41 — Major Types of Cylologie F indtngs of 
Nasal Secretions 


Type 
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Allergic 

++++ 
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,+++ 
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Bacterial Allergy or I 
Secondary Infec 
tion Superimposed 
on an Allergic Re 
sponse 1 

+ + 
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\\hen the sjTnptoms set in suddenly with 
paroxysmal sneezing followed by profuse 
watery rhinorrhea and nasal obstruction, 
usually of short duration and when these 
symptoms are not accompanied by any S 3 rs- 
temic manifestations, it is highly probable that 
the case is one of allergic coryza But if, on 
the other hand, the onset is gradual, with 
slight sneezing, if there is irritation m the 
nasopharynx, with a thick and mucoid nasal 
discharge that subsides only after two or three 
days or becomes grossly purulent, and if there 
is general malaise and ev en' a febrile reaction — 
then the condition is more likely to be a true 
rhinitis of infectious origin, or a “common 
cold ” 

Moreover, as Hansel'®®‘ has pointed out, one 
of the most decisiv e factors in the differential 
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diagnosis is the cytologic character of the nasal 
smear in allergic coryza, numerous eosinophils 
are present, in the common cold ” one ob 
serves polymorphonuclear neutrophils as the 
predominant cells, while the eosinophils are 
few in number or totally absent The smears 
should also be examined for the presence of 
microorganisms and epithelial cells The typi 
cal cytologic responses are shown in Table 41, 
from Mansmann 

In view of the importance of this method of 
differential diagnosis, a detailed description of 
the use of the new polychrome stain de 
veloped b> Hansel’**® will be given here The 
method is simple, rapid, and reliable, and can 
also be appli^ to bronchial secretions (If 
this stam is not available, a combined Wright 
Giemsa technic, as for malaria smears, can be 
successfully employed ) 

TECHNIC OP STAINING NASAL AND BRONailAL 
SECRETIONS (hansel’”®) 

1 Collect secretion by having patient blow nose on 
waxed paper 

2 Transfer secretion to slide— tease out with tooth 
pick so as to avo d thick masses Alake two or three 
smears if there is enough material 

3 Dry smears in air or gently over flame 

4 Mark across sbde next to label with paraffin stick 
to prevent overflow 

5 Cover completely with polychrome stain and 
allow to stand thirty to forty five seconds giving the 
longer period to thick or milky smears 

6 AdddisUlled water to take up stam asm Wright s 
technic and allow to stand about thirty seconds Tor 
l>est results neutralize the distilled water by adding 1 
drop of I per cent potassium carbonate to each 30 cc 

7 Pour off stain and flood slide with distilled 
water to remove excess stain 

8 Floodslide with 95 per cent ethyl alcohol Dram 
off and dry slide over flame 

9 If the blue color IS too intense flood slide with 9 j 
per cent ethyl alcohol to which 1 drop of 1 per cent 
hydrochloric acid has been added to 30 cc The 
amount of blue color removed depends on the length 
of tune the acid alcohol is allowed to remain on the 
shde 

10 Pour off acid alcohol and then flood with plain 
9a per cent ethyl alcohol again 

11 Always examine the stained smear under the 
microscope before using the acid alcohol solution 
The aad treatment ttilenstfes the red tn the eosmophtles 
by removtng ooerlying blue Too much acid may take 
the blue out of the neutrophiles and give them a pmk 
color If the neutrophiles are pink upon the first 
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examinaUon, stain another specimen and aHon about 
filteen to twentj seconds longer for stain to act before 
adding the water 

12 In the esammation of smears, the magnification 
must be 125 to 150 U'lng a 10 X objective, the eje 
piece, therefore, should be 12 5 or IS X Lse a moder- 
ate!.! strong dear hght 

The eosinophils are easilj recognized as larger than 
the neutrophils, and contain large aadophibc granules 
stained a brilliant orange red Man\ nil) be ruptured 
and the eosinophihc granules looselv scattered The 
nuclei are u'ualJy bilobed and stain blue The neu- 
trophils and epithelial cells will contain a deep blue 
nucleus and a Lghter blue cj toplasm Mucus uiU 
stain blue 

To secure an appropnatc nasal speamen. it is best 
to have the patient u<e a piece of ordinarv crumpled 
cellophane in heu of a handVerchief, and to make use of 
spontaneous discharges onlv The specimen will re- 
main suffiaentlv moist for two or three hours if the 
“handkerchief is twisted and sealed in an ointment 
j'ar It IS best to examine the discharge of each nostnl 
separatelv, since occasionalh onlj one side diKlo»es 
evidence of an infection In children loo voung to 
blow their no«es properiv, the secretion can be obtained 
b> swabbing with a cotton applicator 

It is often necessan', however, to make re- 
peated cj'tologic studies o\ er a long period of 
time. For it not infrequently happens that 
one does not observe an>' eosmophtie cells in 
the hrst examination, either because the nasal 
discharge is so profuse that it does not contain 
any cells, or because the examination is made 
at the ver>' beginning of a nasal aUerg>- 
Moreover, according to Hansel, there ma> 
also be a great increase in the number of 
eosinophils in a common acute cori'za, how- 
ever, these cells disappear when the acute 
symptoms subside. In addition, a patient 
vdlh aUergic ihinopathy may ai limes acquire 
an infectious cold. In cases of this kind, there 
is a change in the character of the nasal dis- 
charge, which then becomes thick, \-isad, and 
yellowish. Simultaneously, nvmierous neu- 
trophils make their appearance, while only 
isolated eosinophils can be observed The 
cj'tologic picture soon changes, however, when 
the infection disappears. Xot infrequently a 
large number of both types of cells may be 
present at the same time; this indicates either 
a subacute stage of an infection, polyposis, 
or retention of secretions during an acute 
allergic exacerbation with marked obstruction. 
Lastly, KuUy^’^^ has recentlv shown that the 
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prolonged and excessiv e use of nasal vasocon- 
strictors mav result m persistent changes in 
the mucous membrane accompanied by the 
presence of eosinophils in the secretions. 
The results of repeated cj'tologic studies are, 
therefore, to be interpreted only in correlation 
with the clinical sjmptoms, with the changes 
in the nasal mucosa, and with the bacteriologv' 
of the nasal membranes. 

ETIOLOCIC OI.AGVOSIS 

The first and most important step in estab- 
lishing the diagnosis is to take the case historj' 
painstakingly and patientlj , for this purpose 
the phv'Sician may make use of the special 
questionnaire to be found in the Appendix 
When there is reason to suspect an inhalant 
allergen, one may perform either a nasal or an 
environmental test — the latter consisting 
in exposing the patient to the suspected aller- 
gen (eg., dust, flour) or pathergen fe.g., 
chemical, strong sunlight) at home or at bis 
place of work. When the history’ does not in- 
criminate any particular substance, skin tests 
with the scratch technic must be resorted to 
If intracutaneous tests are preferred, thej 
should be interpreted as specifically positive 
only if the skin reaction is followed by a focal 
(nasal) reaction. Moreover, Rudolph and 
Cohen,*”’ Dean et al.,*’” and others have 
shown that skin tests are often negative, while 
direct nasal testing, either by insufllalion or 
with the intramucous technic, evokes a posi- 
tive reaction When food allergv is suspected 
as the basis of the rhinopathy, elimination and 
tria\ diets are indicated. 

Wherever there seems to be a possibility of a 
bactenal infection of the nose or of the para- 
nasal sinuses, the physician should have a 
culture made of the secretions and perform 
skin tests w ith an autogenous v accine. Fur- 
thermore, it is absolutelv essential to hav e the 
patient examined by a competent rhinologist 
for any possible pathologic nasal condition 
that might otherwise be overlooked At the 
same time, special attention should be given 
to the recognition of acute and chronic infec- 
tions as possible complications of allergj*. 
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Lastlj , roentgenologic examination of the 
sinuses is desirable 

Aside from these special allergic methods, 
e\erj patient should be gi\en a complete 
ph\-sical examination, including blood count 
and sedimentation rate If indicated, endo 
crine studies are to be made and possibly also 
microscopic examination and culture of the 
stool 

As mentioned abo\ e, many cases of rhinop- 
athj are not of the specific allergic but of the 
pathergic (nonspecific) t>pe That the differ 
entiation between those two types is of deci- 
st% e importance for the choice of therapy' surely 
need not be stressed again. 

6 Therapy 

Allergic and pathergic rhinopathy should be 
treated not only for themseKes, but also as a 
prophx lactic measure against asthma Aller 
gic coryza is frequently the forerunner of the 
latter, which means that the agent that causes 
the nasal allergy very commonly' produces 
bronchial allergization sooner or hter Just as 
in the case of asthma, there is no standard 
treatment for rhinopathy’ Whenever pos 
sible, each case is to be treated etiologically 
Unfortunately, however, this approach is 
hardly possible in many cases 

In specific allergic rhinopathy, the measures 
to be considered depend upon the nature of the 
allergen W^hen the causal agent is an in- 
halant, hyposensitization is often successful 
In this category , the best results are obtained 
in cases of dust allergy (for technic, see p 238) 
Strangely enough, many patients with the 
clinical symptoms of house dust sensitivity 
w ho gi\ e negative reactions to both direct and 
indirect testing, benefit by the administration 
of autogenous house dust extract (Hansel*®®"), 
success in treatment is dependent upon the 
determination of the optimum dose, which is 
often quite small Shambaugh'®’" and others 
have also advocated low dosage therapy Far 
less fa\ orableare the results obtained jnrhinop 
athy from flour, so commonly observed in 
bakers, millers, and cooks In this condition, 
the senior author and Wiethe”* achieved good 
results with intramucous injections into the 
nasal mucosa of the septum, produang a wheal 
similar to that obtained with the intracutane- 
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ous techmc, weak concentrations and minute 
quantities (0 01 to 0 02 cc ) are best used To 
guard against the danger of a shock, small 
quantities of epinephrine (0 05 cc ) may be 
added to the fluid to be injected Haller 
mann’® likewise was able to achieve a com 
plete cure with this method m a case of rhi 
nopathy due to flour In cases due to food 
^IJ^rgy . elimination of the responsible food, 
oral deallergization, or the propeptan method 
will be of decided value 
In cases of bacterial allergy, subcutaneous 
desensitization with autogenous vaccine is 
often beneficial There have been some at- 
tempts at local desensitization by means of an 
mtranasal vacane spray, based on the theory 
that tissue immunity depends on the local 
presence of specific antibodies and phagocy tes 
called forth by the application of vaccine to the 
nasal mucosa IValsh'”* reported encourag 
mg results with this technic 
Local or general chemotherapy constitutes 
another approach when infection is present 
For the former, local instillation of a suspension 
of microcry’stalline sulfathiazole (paredrine 
sulfathiazole suspension — Smith, Klme, and 
French) is of decided value in selected cases 
(Silcox and Schenck,”"' Fabncant*®") Pro 
ihncin (Sharp and Dohme), containing 0 02 
per cent of tyrothncin, is also useful If local 
treatment is ineffectual, oral administration of 
sulfonamides (eg, sulfathiazole, 1 Gm every’ 
SIX hours for two days then 0 5 Gm with the 
same time intervals for three more days) is 
advisable Thereafter, treatment with vac- 
cine should be instituted 

Rhinopathy based on endocrine disturbances 
may be managed by’ means of endocrine sub 
stitution therapy Cases of hyperthyroidism 
or hypothyroidism are treated with measures 
appropriate to the condition 
In cases of rhinopathy due to intestinal dys 
function, the underlj'ing constipation or en 
tentis must be corrected If there is a faulty 
mtestmal flora, a change by means of neocultol, 
resorcinol, or oral Bacillus coli preparations 
should be tried, as well as immunization with 
an autogenous stool v accine W ith the latter 
method the authors sometimes achieved strik- 
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ingly good results in appropriate cases. It 
should be particularly stressed that immuni- 
zation procedures must be begun with small 
doses, in order not to induce se\ ere focal or local 
reactions In some instances ohser\ed by us, 
the patient was unable to tolerate doses of 
more than 1,000 organisms. Soricin may be 
of value. 

Treatment is, of course, far more difBcult 
when the cause of the rhinopathy cannot be 
discovered, or when the case is pathergic in 
character. In instances of this kind, local and 
general measures must be instituted. The 
former are intended to lower the usually non- 
specific hj’persensitiveness of the nasal mu- 
cosa, and simultaneously to increase its re- 
sistance In order to accustom the nasal 
mucosa to local irritation, the patient should be 
instructed to take appropriate breathing exer- 
cises three times daily {humming while stand- 
ing, later while running, for three to ten 
minutes). Good results may occasionally be 
obtained by small doses of roentgen rajs (150 r, 
filtered through 0 3 mm. of copper plus 1 mm, 
of aluminum, three times at intervals of one 
month) Jacqueiin”* recommends intramu- 
cous injections of autogenous serum (see p. 
209). 

Of the general and systemic measures, old 
tuberculin has proved — in the writers’ hands, 
at least — to be of definite value in cases in 
w hich there isa marked reaction toa small dose, 
such as 0 1 cc of a 1:1,000,000 or 1:100,000 
dilution. The technic of tuberculin iherapj' 
is given in detail in the section on asthma 
(p 643). The results maj- perhaps be ex- 
plained on the basis of a metallergic mech- 
anism. 

.Another helpful method is treatment with 
histamine, as recommended bj" Farmer and 
Kaufman, and Williams,**'^ and confirmed 
by the present writers The initial dose is 
0.05 to 0 1 cc. of a 1 : 100,000 dilution (in terms 
of histamine base) or e%en of a 1:10,000 
solution. The injections are doubled, if well 
tolerated, and ghen two or three times weeklj* 
in the beginning. Later thej- can be spread 
to approximately five-, sei'en-, ten-, fourteen-, 
and twenty-one-day intervals, attaining a 
maintenance dose which affords maximum 
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benefit, but not exceeding 0.1 to 0 3 cc. of a 
1:1,000 dilution. However, it should be 
stressed that the dosage must be indhidualized. 

According to Gant, Savignac, and Hoch- 
wald“^ oral administration of histamine pro- 
duces immediate sjmptomatic relief. Con- 
trarj' to general belief, they contend that the 
drug given bj- mouth is promptlj’ absorbed 
and produces the same phj’siologic effect as 
when given parenterallj*. The method is not 
one of “desensitization,” but of sjmptomatic 
control 

Techxic The initial dose is I drop of a 1 1,000 
dilution in a glass of water on an empts stomach (be- 
fore meals) If the dose is too large m a given case, it 
mil aggravate the svmptoms and if too small, will have 
no effect The correct dose relieves the patient within 
fifteen to twentv minutes If no untoward effects are 
noted, the patient is advised to increase the dosage 1 
drop each dav until toxic reactions appear Thereafter, 
he IS given a maintenance dose Just below the toxic 
level This roa) var> from 1 drop of the 1 1,000 dilu 
(ion (o 25 drops of a 1 100 dilution, the average being 
5 to 7 drops of 1 1.000 It is important to find the 
proper dose for each individual since there is a wide 
variation in patients' susceptibility to histamine 
U'hen sv mptoms recur after an) dose, another is taken, 
ui(h the same effects Patients usually require sia to 
eight doses datlv at first, but after a few weeks of treat 
meat onl} two or three doses dail) , and later onl> an 
occasional dose ever> few da>s 

We have extensivelj' used histamine hj'dro- 
chlonde 1 : 1,000 dissolved m 20 per cent alco- 
hol, and had satisfactorj* results in a goodly 
percentage of cases of the pathergic tj-pe of 
rhinopath}’. 

Histamine-azoprotein (hapamine) injections 
maj’ be tned in selected cases, but w ith great 
care 

Favorable effects are occasionallj' obtained 
with dietetic measures. The diet should be 
poor in salt and liquids, and should be main- 
tained for many weeks. It is adnsable to 
begin with two or three daj's of a diet consist- 
ing onlj' of a little fresh fruit and water. 
Furthermore, general strengthening and tonic 
measures should be instituted. Attention to 
adequate rest and elimination, and relief of 
pain and apprehension bj- analgesics and seda- 
tives should not be neglected in view of the 
aliexaation thej afford. Phj'siotherapeutic 
measures, including application of heat or 
infra-red raj’s, and occasionallj’ of cold, often 
gix-e prompt relief. Psj’chotherapy, in re- 
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moMng emotional tension and strain, has a 
definite place in resistant cases 
The sjnnptomatic treatment emplojs the 
following drugs ephedrine (0 025 to 0 045 
Gm , or 8 to J grain) maj be given three or 
four times dailj In order to ob\iate its 
exciting effect, it is often combined with 
phenobarbital (0 OOS to 0 015 Gm , or S to 
y gram) Other sjmpathomimetic drugs maj 
be used Nelhamine was successfuH} em 
plojed bj Friedman and Cohen,**' and m 
combination with acetophenetidine by Crad- 
dock In cases of severe thinorrhea, re- 
peated doses of atropine (0 12 to 0 2 mg , or 
tJd lo Tot gram) or belladonna (0005 to 001 
Gm , or to } gram of the extract) may be 
beneficial Rellergal (1 tablet two or three 
times a da>) helps to overcome emotional or 
autonomic instability and promotes mental 
rest Calcibronat (10 cc intravenously or 1 
tablespoonful of the granules, three times a 
day) lessens the irritability of the neurovege 
tative system Niacin (nicotinic acid) by 
subcutaneous injection for a few days in doses 
of 25 to 100 mg , followed by daily oral ad- 
ministration, IS recommended by Williams 
Nicotinamide is ineffective 


or instilled by means of a dropper I or par- 
ticularly effective and widespread contact with 
the nasal mucosa, the Parkinson'^ method is 
recommended both for office treatment and 
for administration at home 

TECnvic The patent assumes the literal head 
lowpostureshoiin m Fict KF 2-11 b> 1 em;, placed side 
wise on a table or bed with the hwer shoulder suj) 
ported by a few p Ibiis Then one nr two droppersful 
nre instilled into the toner nostnt Uith the head in 
this position below the shoulder and slightly ftrward 
the solution will neither flow out of the nares nor enter 
the pharynif after three or four minutes tht head is 
rotated antennriy the solution is jiermitted to dow 
Into a towel and the remainder is gently blown out 



For local symptomatic therapy', vasocon 
stnetors are of distinct value This group 
includes ephedrine sulfate (2 per cent), neo 
synephrin hydrochloride (1 per cent), propa 
drme hydrochloride (1 to 3 per cent), and 
pnvine hydrochloride (0 1 per cent) A ben 
zedrine (amphetamine) inhaler may also be 
used Patients differ in their subjective re- 
sponses to various preparations and often ex- 
press pronounced preferences 

pointed out that a vaJuable 
function IS performed by nasal decongestants 
that lower the nasal />H from the abnormal 
alkaline state obtaining during the more active 
phases of an allergic rhinitis, toward a de 
sirably normal acid state (yH approximately 
5 5 to 6 5) Tor this purpose he advocates 
ephedrine sulfate m an isotonic solution of 
dextrose such as glucofednn, or a buffered 
solution such as pnvine 

The solutions above instanced may be 
sprayed into the nares by means of an atomizer 

Cii.u>DOCK W 11 J Med (Cincinnati) 21 4o6 1941 
‘••e F»B«ICANT V D Eye Ear tiose «. Throat Mbntbljr 2J 20. 

1944 


Fic 241 Lateral Head low Position for Instilla 
T iON OF MosE Drops (Parkinson Method) 

'I'hen the (latient is placed on his other side and the 
opposite (lassage is treated The solution flowing into 
the upiier straits of the nose and shrinking the middle 
tMrbinates enters the middle meatus and reaches the 
ostia of the nutiifary frontal and anterior ethmoid 
sitiuscs This procedure may be repeated every few 
hours and promotes prolonged nasal ventilation 

The jPrwfz position nisy aiso be used 


Technic The patient lies on his back w ith his head 
hanging far down over the side of a bed the chm and 
the external auditory meatuses being m the same verti 
cal plane The drops arc inserted in Iwth nostrils and 
the position maintained for a few minutes the head 
being turned sbwiy from side to side as far as possible 
The patient then sits up and lowers the head forward 
holding this poation for one half minute 

In order to prevent contamination of the 
contents of the bottle containing the nose 
dr-ops (Gompertz and Michael'^”*), the fo'low- 
ing precautions should be carried out 


**“ PAenisoff S y Arch Orohryng 17 7S7 
•"•CoKPERTT J L andJticHAEL T J A M 
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The dropper should be filled from a teaspoon or other 
container mto which the quantiU of fluid needed for 
one treatment has been poured The screw cap should 
be replaced immediateK The dropper is not to be 
inserted in the bottle, an\ unused solution is not to be 
returned to the bottle After use the dropper should 
be thoroughK washed in hot water or sterilized \ 
separate dropper should be pro\ided for each patient 

The limitations and disadY antages of nasal 
vasoconstrictive medications* ha\e been the 
subject of increasing attention, most recentlj' 
by Sternberg,'”^ Gollora,*®’® Kully,**” and 
Feinberg and Friedlaender.”" Most empha- 
sized has been the secondar}- vasodilation or 
“reflex rebound” noted to follow the subsi- 
dence of the initial vasoconstriction, and often 
to exceed it in degree and duration niis Is 
said to occur with any of the sjTnpathomi- 
metic drugs, but more frequentK with some 
than with others As a result of this com- 
pensatorx swelling of the mucosa, involving 
especially the deeper tenous smuses, the pa- 
tient’s discomfort may be increased and 
drainage further impeded. Injudicious use of 
nose drops may produce a tj'pe of rhinopathy 
which IS indistinguishable, even cx-tologically, 
from that due to allergx-. Moreoxer, allergic 
ihinopathy may be made more severe, and 
the membranes may become refractorx* to 
further therapx . There is a distinct tendencj 
c^n the part of some patients to abuse these 
drugs and to employ them excessi\el\ — a sort 
(4 addiction — with a resulting xicious cj'cle 
Used in these quantities they may also elicit 
the same central nervous sjstem effects as 
when the drugs are administered internally. 
The inclusion of antiseptics and sulfonamides 
is said to increase their irritant properties 
without compensator)' therapeutic benefits. 
Regardless of the cause, the management con- 
sists, of course, in the complete discontinuance 
of all intranasal therapy, following which the 
nasal congestion disappears usually within a 
week Lastly, Wanng‘^‘- has described three 
cases of marked sedation produced by the in- 
tranasal instillation of prnine in children. 


* It should be made clear that we are oot bere refemitz to tliose 
nose drops vhicb o«e their deleterious effects to allialiDily. lack of 
isotonicit) , or undesirable inffurnce on cihar} aclion, but lo those 
eommonly considered acceptable 
>»"STEa,v»El 0 .L NewYorkStateJ Med 
GotlOM, J Canad M A J 31. 123, 19H 
”>i Feivbesc, S 51 , and FitEDt-WMiEa, S • J A. 5L A. 128: 
1095, 1945. 

«*i*W carve, J I ibid 129- 129, 1945. 


Another symptomatic local approach con- 
sists of intranasal ionization with zinc sulfate. 
In contrast to the situation in hay fever, in 
which this method is definitely inferior to 
specific treatment, ionization may under cer- 
tain conditions be employed in the treatment 
of pathergic rhinopathy (Dean**’’). Accord- 
ing to Alden*®** and Hansel,’**’ ionization 
should be instituted onh in cases in which 
other methods of treatment have failed to pro- 
duce satisfactoT)' results, in which obstruction 
is predominant, and where the mechanical 
relief to be expected is commensurate with the 
tissue damage incident to ionization. The 
value of ionization consists in reducing exces- 
sive nasal intumescence and hj'persecretion. 
Lastly, it should be added that this method is 
to be undertaken only in e\-pert hands (Con- 
cerning the hazards and unpleasantness con- 
nected with this therapy, see p. 560 ) Chemi- 
cal cauterization with phenol, trichloracetic 
acid, and siK'er nitrate, and submucous dia- 
thermic coagulation belong to this same group 
of therapeutic measures 
The question of nasal surgery still remains to 
be discussed The fact that verj’ many of the 
patients who consult the allergist for treatment 
of rhinopathy have prexiouslj been subjected 
to one or more operations, such as removal of 
nasal pol>ps, submucous resections, turbinec- 
tomies, sphenoethmoid exenteration, mtra- 
nasal antral window and radical sinus opera- 
tions— for instance that of Caldwell-Luc — 
shows in itself that nasal surgei)' is frequenti)' 
of no value. Thus, Piness and Miller**^ report 
that among S43 patients suffering from ha)' 
fever, vasomotor rhinitis, or asthma, nasal 
operations proved to be completely futile in 
413 instances Of 500 cases with sinusitis, 
chronic lonsiUitis, or abscessed teeth, studied 
by Weille,”'® 210 w ere operated on and the re- 
mainder treated conservatively. The results 
were about the same in both groups. Accord- 
ing to Clarke and Rogers,”^ 73 per cent of 
their patients with rhinopathy had had one, 
and 20 per cent had had two or more opera- 
tions without an)' lasting effect. In the senior 
author’s senes’" of 73 patients, 21 had under- 
gone a variety of nasal operations, practically 

i«BDt»v. L W Ann Otol . Rhin 5. Lar>ng 45 324. 1956 
UM Vues. A 5! Laryngoscor* 4"' 1937 

••“H\ssel,F R .Arch Ph>s. Therapy 19 489,1953 
tMWElEEE,F XewEoElandJ 5Ied 213. 233.1956 
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uithout any benefit, in some instances, the 
operations had e\ en pro\ ed to be harmful 
In an excellent presentation of the problem 
of surgical treatment of the nose m allergy 
from the standpoint of a rhinologist, Hansel‘*‘^ 
makes the following statement “All operative 
procedures on the nose and paranasal sinuses 
should be performed with the idea of restoring 
function and eliminating infection, basing the 
indications upon existing S3Tnptoms and patho- 
logic changes, just as if an allergic condition 
did not exist Although rather marked patho 
logic changes may exist m the nose and para- 
nasal sinuses in allergy, they may subside 
under allergic management and may not re- 
quire operative procedures ” An operation 
should not be performed during an acute at- 
tack, since the condition is always exaggerated 
at this time and is therefore likely to be 
overestimated 

Each case is an individual problem, conse- 
quently, no specific rules can be formulated as 
to the indications for conser\ative or radical 
surgery on the nose or paranasal sinuses 
Operative procedures are justified if the patho 
logic condition persists after appropriate anti- 
allergic therapy The indications for the re 
moval of nasal polyps are based upon their 
degree, size, and chromcity Under allergic 
management, nasal poI>'ps may show a marked 
decrease m size or even disappear completely 
But if, on the other hand, the polypoid forma 
tions are of the permanent type, producing 
obstruction and retention of seaetion, and 
thus promoting secondary infection, they 
should be remo\ed Since nasal polyps and 
polypoid tissue very often represent an allergic 
condition of the mucous membranes — i e , 
a result and not a cause of rhinopathy (Hast 
mgs,‘®‘* Trasoff,**'* Kern and Schenck,‘*^ 
HanseP*-*) — one must not be surpnsed to see 
that the polyps, once remo% ed, very frequentlj 
reappear '\\hen the cause of an allergy is 
known (eg, hj'persensitiveness to flour), 
cautious direct injections of the allergen mto 
the polyps can, as Urbach and Wiethe^®^ have 
shown, cause them to disappear 


I’l’ Hansel F K Ann Otol Rhin LLsiyng HI 1936 
i«i* Hastings II Arch Otolar>ng 12 i99 1930 
TraSOEF a Laryngoscope 43 531 1933 
isJcResn R a and SchzncK HP J A il A 103 1293 1931 
M Clin ^0tth America 22 J633 1938 


A submucous resection of the nasal septum 
IS indicated m those cases m which there is a 
very pronounced deviation, producing serious 
obstruction and predisposing to sinus infection 
A resection is not necessary however if the 
obstruction is relieved by control of the allergic 
symptoms 

In summary, it may be reiterated that the 
indications for operations upon the nose m 
allergic patients should be based on the same 
principles as m the case of nonallergic indi 
viduals 

The writers are of the opinion that the 
methods outlined in this section will benefit 
and even cure a great percentage of rhinopathy 
cases It is always decidedly helpful if more 
severe cases can be hospitalized, in order that 
all the necessary examinations and tests may 
be performed as efficiently and promptly as 
possible 

B ALLERGIC SINUSITIS (ALLERGIC 

SINUSOPATHY) 

The term sinusitis designates any inflamma- 
tion of the mucosa of the nasal accessory 
sinuses The acute fulminating type cannot 
be confused with an allergic condition, and 
therefore need not be discussed here The 
pathogenesis of the subacute and chronic 
forms, on the other hand, is quite frequently 
rather difficult to differentiate The follow 
mg possibilities are to be considered (1) mfec 
tious (primary suppurative) sinusitis, (2) 
allergic sinusitis, (3) allergic sinusitis comph 
cated by secondary infection, (4) paDiergic 
sinusitis, (5) pathergic sinusitis complicated by 
secondary infection 

1 Pathogenesis 

INFECTIOUS SINUSITIS 

The infectious form of sinusitis is caused by 
bacterial invasion of the mucous linings of the 
paranasal sinuses, either by contiguity from 
thenasalmembranesorhematogenously' This 
often fellows a common cold, which, while due 
to a virus, may pave the way for invasion by 
micro organisms or for an increase m virulence 
of the saprophytes already present Sinusitis 
so caused frequentlv persists long after the 
acute rhinitis subsides, and in many cases 
becomes subacute or chronic According to 
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Turnbull, cultures reveal that the predomi- 
nating bacteria are Staphj’lococcus aureus or 
Staph, albus, hemolytic or nonhemolytic, and 
sometimes Streptococcus heraolj’ticus alpha 
or, rarely, beta. Semeno\ found that cul- 
tures from the tissues of chronic sinusitis ga\e 
e\’idence of mured infections in the large ma- 
jority of instances, and that streptococci, par- 
ticularly the hemolytic tj-pes, predominated, 
frequently in combination mth staphylococci. 
Micrococcus catarrhalis, pneumococci, Fried- 
laender’s bacilh, influenza bacilli, colon bacilli, 
diphtheroids, and StreplolhriT. 

ALLERGIC SIXTTSITIS 

This is nearly always found in association 
with allergic rhinopathy and will be found to 
share the same etiologic agents in a given case. 
Furthermore, it w ill often be present in cases of 
asthma. It is now generally agreed that both 
the sinus and bronchial m^olvements are parts 
of a s>’ndrome that depends fundamentally on 
the same mechaoism, and that sinusitis is only 
occasionally the cause of an asthmatic condi- 
tion (Rackemann and Weille'*®). This ex- 
plains why operations for smus conditions 
scarcely ever alle^aate the asthma in such cases. 
Allergic sinusopathv and bronchial asthma 
may occur simultaneously, or may alternate 
with each other, or may replace each other. 
The>' differ only in that the allergen acts on 
different shock structures. Rackemann and 
Tobe)'***'’ found sinusitis in 25 per cent of a 
large series of asthma cases, other authors, 
including Cooke, Vaughan, and Kelly, re- 
ported a much higher incidence (between 65 
and 89 per cent), their figures being based, 
how ever, on the results of X-ray e-xaminations 
A somewhat different figure is arrived at when 
one determines the frequency of asthma in a 
senes of rhinopathy cases (Rackemann,-® 
16 per cent, Bullen,^®^^ 12.5 per cent). 

In addition, it may be mentioned that the 
average incidence of poliTosis in sinusopathjy 
and including other tj-pes of nasal aller^*, is 
about 25 per cent (Hansel). 

As might be expected, allergic sinusitis is 
often complicated bj' secondary infection due 

'”'Tr»>-Bru,F M J .AM \ Hi l»W.19ll 
'»^SeicE-no\.H ibid ni:21S9.19jS 

R-xcKEitixs , F M , andWEiLU, F L. Arch Ololaijn^ 30: 

10.-1, 1939 

S S J Ulergj- 4. Mi. I9i3 


to the saprophytic bacteria constantly present 
in the nasal passages. This is a particularly 
common occurrence after acute corj’za. If the 
immunity mechanisms are adequate, the infec- 
tion will regress, leaxing the prexious picture 
of an allergic sinusopath}-. In man} cases, 
howeier, the micro-organisms will gain the 
upper hand and bacterial h}"persensitiveness 
will be more or less permanently established. 
The significance of this complication lies in the 
fact that infectious processes of this kind cannot 
be cured until the underlying allergic condition 
IS identified and corrected (Cooke'^). 

PATIIERGIC SINUSITIS 

This aindition represents a nonspecific 
h}-persensitiveness of the mucous membranes 
of the paranasal sinuses and is often associated 
with pathergic rhmopathi. It is caused by 
the same multiple factors as the latter con- 
dition, including sudden changes in tempera- 
ture, exposure to cold wind, strong vapors, 
smoke, and mechanical irritants. A vei>' im- 
portant factor IS secondar) invasion bj’ bac- 
teria that find conditions in the already in- 
flamed mucosa favorable to their propagation, 
particularly if aeration and drainage are im- 
peded by closure of the ostia owing to swelling 
of the membranes. 

The incidence of the various t}'pes depends 
largely on the inxestigator’s material Aller- 
gists will see the allergic and pathergic forms 
more frequent!}, while rhmologists will en- 
counter more of the infectious cases In a 
study based on examination of 150 specimens 
from operated cases of sinusitis, Ash”^ was able 
to classify them as 75 infectious, 28 allergic, 
and -l< mixed In this series, h}'perplastic 
changes were obseiwed more frequently than 
any other pathologic feature in cases of sinu- 
sitis of the infectious t}'pe, and pol}ps most 
frequently in cases of allergic origin. On the 
other hand, poKTis may develop secondarily in 
a primarily suppurative sinusitis. Pol}ps 
due to infection are firmer than those caused b} 
allerg}’. In a similar study of the microscopic 
patholog}' of the surgical specimens from 500 
cases of chronic sinus disease of sufficient 
sex’enty to require operation, Semenov”^ 

•»“Cood:,R a : LatyTifo«copeM- JtO. 1930. 

««Xsa.JE Tr .tin lead. Ophth 41-304. 1939. 
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found manifest evidence of allergj m 17 per 
cent, and tissue eosinophilia along with other 
histopathologic signs sufficient to warrant a 
presumptive diagnosis of latent allergy in 
another 35 4 per cent Allergic sinusopathj 
IS characterized bj mucoid degeneration of the 
epithelium, h}'alinization of the basement 
membrane, pronounced polypoid edema of the 
submucosa, and eosinophilia of the tissues 
Degenerative changes (retention c>sts, meso 
thehal cysts, poljps) are most marked in 
allergic persons 

There is no general agreement as to the 
etiology of chronic hyperplastic sinusitis 
While Piness and Miller, Hansel, Dean, 
Semenov, and others are of the opinion that 
allergens are the primaiy causal factors and 
that the infection is to be regarded as secon 
dary, another group of authors, including i>ar 
ticularly Grove and Cooke, hold that the 
bacterial infection is primary and in itself 
brings on a bacterial hjpersensitiveness that is 
expressed by these hyperplastic changes 
These authors base their opinion on (1) the 
frequency of recovery of organisms from the 
membranes, (2) the fact that strictly allergic 
cases without infection rarely show hyper 
plastic changes, and (3) the fact that autog 
enous vaccines evoke local exacerbations in 
the sinuses, with marked edematous swelling, 
accompanied by an outpouring of mucopuni 
lent secretions containing numerous eosmo 
phils Mullin‘'’28 found allergy present in 30 
to 35 per cent of all cases of chronic infection 
of the sinuses, and McHenry'”* in 23 of 80 
cases of chronic maxillary sinusitis requiring an 
antral window operation 


2 Symptomatology 

It need only be mentioned here that the 
changes found in the paranasal sinuses are in 
flammatory in character, and can be divided 
into the hyperplastic and the suppurative 
types The former is far more commonly 
encountered, and is characterized b> an m 
flammatory thickening of the mucous mem 
brane, usually associated with polyp formation 
The suppurative type may be either acute or 
chronic The acute forms are accompanied by 
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high fever and severe systemic symptoms 
The chronic cases are characterized by dull 
headaches and occasionally mild systemic 
manifestations, such as malaise and low grade 
fever However, both Thornell and Sha 
hmian'**' warn that a clinical diagnosis of 
‘ smus headache ’ can onlj rarely be supported 
by objective evidence of chronic purulent 
sinusitis, and that postnasal drip and headache 
are prominent symptoms of allergic rhino 
smusitis and nasal psjchoneurosis For de 
tails concerning the sjTnptoms — which depend 
on whether the frontals antra, sphenoids or 
ethmoids are involved separatel) or whether 
several or all of them are affected together 
(pansinusitis) — the reader is referred to text 
books on rhmology 


3 Diagnosis 


Since some systemic disorders and certain 
local conditions entirely unrelated to the para 
nasal sinuses may present similar sjmptoms, 
It IS absolutely essential that the patient be 
given a thorough medical examination and a 
diagnostic study Among various conditions 
that sometimes simulate smus disease are 
psyclioneurosis endocrine disturbances, dental 
infections, malocclusions, refractive errors, 
and eyestrain The diagnosis of nasal psjcho 
neurosis is in need of more widespread recog 
nition and application, and frequently presents 
diagnostic difficulties Sometimes objective 
nasal pathology is present but the subjective 
complaints are usuall> entirely dispropor 
tionate to the objective changes found 

A useful method for differentiating between 
infectious and allergic sinusitis consists of 
cytologic studies of the nasal secretions (see 
p 494), these, however must be performed re 
peatedly While pus cells and bacteria are 
found m abundance in the infectious types a 
smear made from the nasal discharge or from 
sinus washings in the allergic forms often show s 
a predominance of eosinophils However the 
situation becomes more complicated in the 
mixed types 

Roentgenologic examinations of the sinuses 
should be carried out in every case The ad 
vantages of this are that the clinical diagnosis 
can be confirmed, and that sometimes it is 
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able to disclose pathologic changes not re- 
\ealed on direct inspection and transillumina- 
tion. Ho\\e\er, “most radiologists \m11 readily 
admit that in the entire field of roentgenologj 
nothing affords them greater difficulty than 
CTamination of the paranasal sinuses” (Kom- 
blum*®’^). Kornblum, one of the leading stu- 
dents of sinus radiolog}-, amplified this state- 
ment by the admirabh frank confession that 


the same radiologist a fei% weeks later will fre- 
quently result in a different interpretation. 
In addition to these difficulties of interpreta- 
tion, X-ray conclusions are often unrebable be- 
cause of the high incidence of positive findings 
in apparently normal indiT-iduals, particular!)- 
on the eastern seaboard It should be borne m 
mind that quite often roentgenologic changes 
are merely evidence of past disease rather than 



Fig. 242 Acute Scppurvtive SivusitiS or Right Aatrch, with Thickemsc or Mtcots ^IE1IBRA^•E or Lett 

(Courtesy Dr K Kornblum) 


independent readings of the same sinus film by 
three highly skilled men at the University of 
Pennsylvania (Dr. H. K. Pancoasl, Dr. E. P. 
Pendergrass, and himself) w ere seldom in com- 
plete agreement If this is so, how much 
greater must be the variation in interpretation 
among roentgenologists and allergists of unlike 
training, working under different conditions 
and using different technics Moreover, Kom- 
blum pointed out that a rereading of a film by 

!•>» KoixBim, K : Am. J Roentgenol JS- «, «S7 


of present pathologv- Moreover, there are 
many instances in which X-ray involvement 
of the sinuses is not accompanied by s)-mp- 
toms and is therefore of no clinical importance. 
Despite all these drawbacks, roentgenologic 
investigation is nev ertheless of distinct v alue if 
correlated with historv', ph)-sical cTamination, 
and allergic and laboraton* studies. 

The chief value of X-rav- evamination in 
sinusitis is that it helps to differentiate be- 
tween the chronic infectious and the allergic 
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types although thjs js bj no means always 
possible A slight general haziness usually 
indicates thickening of the lining membrane 
suggesting either allergic edema or a low grade 
infection while a dense shadow that com 
pletel> obliterates the area generally denotes 
suppuration (empj ema) granulation or tumor 
The last three are as a rule roentgenologically 


the Wajo Clinic H P Johnson observed that 
3a 9 per cent of the maxillary sinuses that 
showed shadows in the roentgenograms did not 
Contain pus when irrigated whereas m 2:>3 
per cent of those without shadows pus was oh 
tamed on puncture This ma> be explained 
in part on the basis of the fact that positive 
iindings may represent ev idence of a pa st rather 


Fic 24J Polyp in Right Amruu with Slight Haziness in Left 

(Courtesy Dr K Rornblum) 



indistinguishable Occasionallj wlienthefilm 
is taken with the patient in the upright posi 
tion a fluid level maj be visualized indicating 
the presence of pus (Fig 242) Polyps m tl e 
antra and frontal sinuses are sometimes recog 
mzable on the pictures as rounded areas of 
slightly increased density (Fig 243) Further 
more the swollen and congested mucous Im 
mgs in a case with acute or subacute allergic 
changes (Fig 244) ma^ give shadows simulat 
mg those seen in chronic sinus mfections 
(Fig 245) Thus in 300 consecutive cases at 


than of an existing pathologic condition while 
negative find ngs suggest that soft tissue m 
volvement of the paranasal sinuses often can 
not be demonstrated without the instillation 
of some radiopaque substance 
There are however two ways of increasing 
the usefulness of the X ray method (1) re 
peating the exam nation after a fe v days — 
thus if thefirst picture showsa sinuscloudy to 
the point of simulating polyp formation while 
m the second picture taken one week later it 
appears normal an allerg c disorder (transi 



Allergic Diseases of Upper Respiilmory Tract 


505 


ton- edema) may be strongly suspected, and metr>’ of the two sinuses or other anatomic 
presence of an infection ruled out, (2) fillingthe \-anations, by a difference m the thickness of 
sinuses with a radiopaque substance bj the the bones, and e\ en by a slight infiltration of 
displacement method of Proetz'”^’ — in allergic the soft parts. Transillumination often fails 
conditions the shadow IS not so dense, but bal- to shmv eN-idence of poKps or mucus, since 
looned rather than pebbled, and usually doe$ h^t may be transmitted through them; but 
not follow the bone outline as it does in infec- tt will re\'eal an accumulation of pus. In con- 
tions of the lining membranes. elusion, transillumination may give a rough 

Finally, it must be reiterated that X-ray idea of the more marked changes present. 




Fig 244 CLonnvESS or Right Frontu, axd LeH’ 

findings may be relied upon only when care- 
fully correlated with those of the cUmcal 
examination, the history, and cy-tologic in- 
lestigation and bacteriologic study of the se- 
cretions from the nose and the paranasal 
sinuses. 

Transillumination of the sinuses is less 
dependable, since a difference in the opacity 
of the maxillai^' sinuses, for example, can he 
caused not only by disease, but also by asj-m- 

*’•' PsoETZ. .\ W Th* Displactmtnt Sfetiod of Sinus 
»ndTrralm*nt St Louis Annals Pub Co , 1931 



Ethuoip Sinxses Dce to Accte tixERCic Process 
(Courtes) Dr K Komblum) 

4 Therapy 

Methods of treatment of sinusitis haAe 
undergone some important changes in the past 
few years. It is now generally recognized that 
allergic management must be given a fair and 
thorough trial before any surgical approach is 
justified, proi-ided, of course, that there is no 
acute need for intervention Cooperation be- 
tween rhinologists and allergists will, as shown 
by- Woodnaitl and Sn ineford,’*** achieve very 

•“WoiDirAln, F. D , and S«l.VEroti>, O Arch Otolaryn?. 31- 

1123. 1911 
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satisfactorj results Allergic treatment both 
specific incl nonspecific along the lines d s 
cussed m the preceding section on rhinopathv 
pined with conservative rhmologic measures 
has toaver> large extent replaced the \ an 
ous operativ e procedures of a radical and semi 
radical nature But if an operation is neces 
sarj the modern concept demands estabhsh 
ment of ventilation and drainage of the 


constnctors mto the nose in the lateral head 
low position (p 498) or bj the displacement 
method (Proetz Gundrum Gewanter"'’’) 

IfCIIVIC of THl Disil^cement Mpthop After 
tl e nasa mucosa has 1 een shrunk t > the api 1 caUon of 
a vasoconstr ctur solution and the pit e it has cleared 
hl^ nose b\ gentle 1 lo \ing he is place 1 o his back with 
the head hypercxtcnded over the end of an exam n ng 
table or cot so chat the cli n and the external auditory 



Fjc 245 CioTOJNESS or Right Antriu Probabiy Di e to Hyperflastic Chances in Mucous Membrane 


Left Antrum Normu. 


(Courtesy Dr K Kornblum) 


sinuses However due care should be exer 
cised to interfere as little as possible with the 
physiologic functions of the nose and sinuses 
A short discussion of the surgical approach will 
be found on page 499 

The conservative measures comprise local 
as well as general procedures A useful guide 
to the former is Fabncant s monograph 
Local therapy includes instillation of vaso 

i’“Fab»cant V D Nasal Med cat on Balt more \l I anwt 
W Ik ns 1942 


meatuses arc in the same vertical plane With the 
latient breathing tbrougb ibe open mouth 2 

or 3 cc of a weak vasoconstrictor (0 25 or 0 5 per cent 
ephedrine sulfate in isotonic sod um chloride solution) 
are then instilled into each nostr 1 In some cases 
larger quantit es are necessary Interm itent negative 
pressure (approx rnatelj ISO mm of mercury) is ap 
phed to one nostr 1 1 j means of a I ulb s> ringe or one of 
Its modifications wh ie the operators finger closes the 
other and the patient closes the ( harynx by saying 
kaj or cake a number of times FolloMngsxto 

••CtHDtim L K L»ryneosco[» 50 989 1940 
• GewAirres R Arch O olsryng 32 728 1940 
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ten alternating suction applications, the patient is 
allowed to sit erect for ten minutes, and the same instil 
lation-suction procedure repeated \\ htle a weak, di 
lute, isotonic, slight!) acid nasal vasoconstrictor is the 
most satisfactor), there are advocates of other prepar- 
abons, such as pemoHin, bacterial antigens, Ijsates, 
prabwalent antivirus, and bactenophage. 

Others recommend nasal spraj- twice daily 
with paredrine-suliathiazole suspension (Sil- 
co.T and Schenck,'*®* Sulman'”*) and similar 
sulfonamide preparations, careful nasal suc- 
tion, and irrigation of the sinuses The un- 
toward effects following abuse of \-asoconstric- 
tive medications haie been mentioned in the 
pterious section. 

Recently, inlrasinal instillation of penicillin 
solutions (250 to 500 Oxford units per cc.) has 
gained an increasing number of adherents for 
cases mth evndence of infection. Tjrothricin 
(prothricin— Fharp and Dohme) is also effec- 
tive. 

Infra-red irradiation and short wave dia- 
thermy are i seful adjuncts to other treatment 
after adequate drainage has been establishe<l. 
The latter is of \'alue in the prompt relief of 
pain, The frontal and ma.xiUarj sinuses are 
the ones most suitable for treatment. 

Butler, Greenwood, and reported suc- 

cessful therapy of subacute and chronic sinu- 
sitis by repeated e.xposure to reduced at- 
mospheric pressure in a decompression cham- 
ber of the t>-pe used in studies of ariation 
medicine. The pressure was rapidly reduced 
to 522.6 mm. of mercurj', equivalent to ascent 
to an altitude of 10,000 feet. Rapid “ascent” 
was a\lem&ted with slow “descent” to 5,000 
to 6,000 feet for a period of forty minutes, and 
the treatment terminated with slow recom- 
pression. Patients were treated twice a week, 
receiving an average of IS.I treatments eadi. 
In addition to sjTuptomatic benefit, there was 
rbinologic and roentgenologic evidence of 
improvement. 

Another local method is X-ray therapy, the 
value of which is, how ev er, the subject of some 
controversy. To mention only the most re- 
cent literature, Dv'sart'^® and Williams and 
Popp’^‘ reported favorable responses in acute 

>«»ScLiLV3t,L D ibid.JT.TlJ.l'MJ. 

>"> Bmil, D B , GttfivwooD. G. J . ind A, O: ibid. 

«: 266 , 1941 . 

“‘^Dts.vn, B R. .Vnn Otol . Rhin a Laryns « 4SJ. 1S39. 
<»«iWiiu.Ufs,H L.. and Popp, W C- ibid 49-719.1MCI. 


tj-pes, and Chnstensen’**^ e.xcellent results in 
subacute and chronic hv'perplastic varieties, 
employing a specially designed cone and filter. 
In the treatment of chronic cases, according to 
Gatewood,*®^* roentgenologic treatment is still 
in the experimental stage. Komblum'®” 
points out that the results achieved depend on 
the pathologic type of the sinusitis treated, as 
well as on the dosage employed. X-ray 
therapy m small doses (not e.\ceeding 50 r) is 
frequently helpful in treatment of acute forms, 
since pain and headache are often relieved. 
Inasmuch as this is accompanied by an appre- 
ciable increase in the nasal discharge, the 
effect of roentgen therapy' on the sinuses may 
be due to a decrease in the engorgement of the 
nasal mucosa In the subacute types with 
nasal obstruction, persistent nasal discharge, 
and occasional headache, similar favorable 
results may be obtained. In chronic hyper- 
plastic forms with exacerbations, the response 
is only fairly satisfactory', while in chronic 
types with extensive fibrosis as well as with 
polyps and cysts, nothing can be achieved. 

Xtiiile no uniform technic exists, the follow- 
ing method may be employed: 130 kilovolt 
peak, 5 miUiamperes, 0 5 mm. copper and 1 
mm. aluminum filtration, and 30 cm. skin tar- 
get distance One large anterior portal is used 

dose of 100 r is given once a week for four 
weeks and then every’ two weeks for a total of 
eight treatments, except in acute smusitis, in 
which 50 r is given only once or twice For 
children the filtration is 4 mm aluminum and 
the dosage is 75 to 100 r once a week for four to 
six treatments Eyebrows, eyelashes, and 
hair must be adequately protected. 

Genera! treatment can be carried out in 
different ways. Symptomatic treatment 
includes chiefly the admimstration of ephed- 
rine-phenobarbital compounds (see p. 226). 
Systemic administration of penicillin or sul- 
fonamide compounds in the initial stages of 
acute suppurative smusitis or in the control of 
secondary infection of other types is often fol- 
lowed by marked relief They are likely to be 
disappointing in the chrome varieties. Since 
patients with rhinopathy and sinusitis lose 
considerable amounts of nucleoproteins in their 


iM CgMisiESSE'i, F C RidiologTil 21,1541. 

IMS GttEwoOD, £ T Arch Otolarjug 31s 2*5, 1940. 
••“KotSBlCM. K Vnn. Otol . Rhin S. Lasynj 5#: 5J3. 1941. 
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discharges, Howe'®** recommended a diet 
rich in nucleoproteins, such as lean meat and 
all glandular tissues, and 0 65 to 1 0 Gm of 
nucleic acid in water, milk, or orange juice 
tw ice a da> before meals 
In cases with a preponderantly staphylo 
coccic infection, a course of staphylococcus 
toxoid injections is often of definite \alue 
(Woodward'®**) The efficacy of \accines 
(both autogenous and stock) is still uncertain 
Personally the writers are inclined to use 
autogenous vaccines in small dosage, pro 
\ided there is a definite focal or general re 
sponse to intracutaneous injection of 1,000,000 
to 5,000,000 organisms W'alsh’s intranasal 
\accme spray method'™' was discussed on 
page 496 Mention should also be made of 
the use of a stool xaccine m cases with a faulty 
intestinal flora, if its specificity is confirmed by 
focal or general reactions to small doses 
Vaccine therapy is, of course, of no benefit to 
patients suffering from chronic sinusitis with 
poor drainage or none at all, or when the 
sinusitis IS secondary' to an untreated primary 
focus of infection, such as diseased tonsils 
(Solis-Cohen'**^) 

C HAY FEVER (POLLINOSIS) 

1 Historical Introductio'J 
The physicians of antiquity and of the 
Middle Ages were well aware of the fart that 
many' persons are seued by attacks of uncon 
trollable sneezing in the presence of certain 
plants (Galen, A D 200, Botallus, 1565, Ben- 
mngerus, 1673, and others) Roses, lilacs, 
lilies, and linden and many other kinds of trees, 
as well as bushes and flowers—all have been 
mentioned, time and again, as being directfy 
responsible for headaches, nasal itching, sneez 
ing attacks, and distressing “dryness” of the 
respiratory passages, as well as asthma It 
IS very doubtful, however, whether all the 
manifestations described were identical with 
the condition under consideration here 
It was not, however, until early m the last 
century (1819), that the English homeopath 
John Bostock reported his own ^-mptoms, at 
a meeting of the London Medical Soaety, jn a 
paper entitled “Case of a Periodical Affection 

A C ibid 51 220 1912 

wnVooBWAiiD F D Arch OtoUryn? 24 7»3 1936 
Sous Cohen II ibid 3= 623 1942 


of the Eyes and Chest ” He thus became the 
first to publish a description — and, indeed the 
classic description— of this disease In 1828 
he published another communication ‘Ca 
tarrhus Aestivus or Summer Catarrh ” in 
which he first employed the term hay fever, ’ 
then in common use in southern England, he 
definitely rejected however, the idea of any 
relationship between the condition and hay 
Itself or any other plant On the other hand, 
Gordon first mentioned “hay asthma” m 
1829, and attnbuted the difficulty m breathing 
to the aroma of blooming grasses, notably of 
sweet vernal grass Elliotson, m 1831, pointed 
out that the clinical symptoms, including 
dermatitis, that follow contact of the hands 
with flowering grasses, were attributable not 
to hay but m all probability to the pollens of 
these grasses 

During the succeeding four decades, a num- 
ber of authors devoted themselves to the task 
of confusing Bostock's “summer catarrh" with 
other forms of catarrh and asthma, completely 
Ignoring its outstanding characteristic— the 
annual recurrence of the symptoms at a certain 
time of the year Bostock's views did find 
some support, particularly from that forth 
right and enthusiastic investigator, Phoebus 
(1862), the great majority of physicians, how- 
ever, denied that there was any justification 
for considering so called Bostock's catarrh as 
an independent entity, with the result that all 
of Bostock’s w ork seemed to hav e been done in 
vain However, it was another English home 
opath, Blackley of Manchester, who on the 
basis of fundamental and truly inspired inves 
tigations on himself (1875) advanced proof of 
the fact that hay fever is due to pollen 
Blackley was the first to evoke hay fever 
manifestations in himself and in other predis 
posed individuals by sniffing the “dust” of 
blossoms, he was also the very first to perform 
allergic skin tests (thirty years before von 
Pjrquet), for he succeeded in showing that 
application of pollen to a scarified skin site re 
suited within a few minutes in severe itching, 
edematous swelling, and sometimes even m 
nasal manifestations as well 
Although these observations were absolutely 
Sound and surely not too difficult to confirm, 
th^' were rather summarily rejected by the 
great majority of contemporaiy phvsicians, 
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and it was not until a generation later that the 
Bostock-Blackley doctrine found a new cham- 
pion in Dunbar (1903). He confirmed the 
obsetAations reported by Elliotson and Black- 
ley w ith regard to the significance of the pollens 
of grasses, and attempted to establish the 
therapy of the disease on a scientific basis. 
Regrettably, he made the mistake of assuming 
that the pollen albumin possessed a toxic 
propert}-, instead of properly regarding (he 
pollen albumin itself as the causative agent in 
hay fever In accordance w ith this x-iewpoint, 
Dunbar attempted, by means of injecting ani- 
mals ^ith the presumptive “toxalbumin,” to 
derive an antigenic serum — the so-called 
“pollantin” — with which to immunize pa- 
tients passively. Weichardt’s “grammol” was 
based on a similar principle: he attempted to 
achieve passive immunization by administra- 
tion of serum taken from cattle fed on bloom- 
ing grasses. This concept of intoxication 
caused by a specific pollen toxin again threat- 
ened to divert the line of in\ estigation from 
the true doctrine of pollen allerg>'. Fortu- 
nately, however, the ideas of \on Pjrquet had 
already begun to attract attention; and under 
the influence of these, Wolff-Eisner (1906) 
and Weichardt (1907) came to regard hay fever 
as a special instance of human hjiiersensitive- 
ness to foreign protein (pollen protein), and 
thus to recognize hay fever as one of the allergic 
diseases. In this manner, the road leading to 
hj-posensitization therapy was at last opened 
According to the now almost completely 
forgotten e.xperimental work of Curtis (1900), 
it" w as found possible to achieve hj'posensitiza- 
tion by means of subcutaneous injections of 
extracts of certain blossoms or pollens This 
theraj>eutic approach was first systematically 
exploited by the English investigators Noon 
and Freeman in 1911. But it was Cooke, 
M. Walzer, Rackemann, and others who, in 
extensive and painstakingly performed experi- 
ments, perfected the preseasona! injection 
treatment — a method that was, until quite re- 
cently, considered the therapy of choice. 
The elaboration of coseasonal and perennial 
technics of parenteral therapy has added 
greatly to our armamentarium. Finally, with- 
in the past few years numerous attempts haw 
been made to perfect an oral treatment method, 
invoh-ing the use of pollen or pollen digests 


(pollen propeptans) and noteworthy results 
have been reported. Thus, Urbach, Jaggard, 
and Crisman” were able to protect guinea pigs 
highly sensitized to ragiveed or timothy pollen 
against anaphylactic shock from inhalation of 
the respective pollen by oral preadministra- 
tion of the appropriate pollen propeptans (Tor 
details, see p 553). 

2 . XOAtE-VCLATURE 

Ever since it was duly recognized that the 
etiology' of the disease under consideration 
consisted essentially in hypersensitiveness to 
the pollens of w eeds, grasses, trees, and bushes, 
and occasionally to the scents of certain plants, 
repeated attempts have been made to replace 
the hitherto commonly used designations with 
pathogeneticallj' appropriate ones The terms 
hay fev'er and hay asthma are misleading, since 
the manifestations are elicited not by hay itself, 
but by the pollens of the plants. The expres- 
sion “hay fever” is further not warranted ob- 
jectively, for it is only very rarely’ that the 
patient presents fever, properly speaking, 
although he not uncommonly does complain of 
a sensation of feverishness. The senior author 
once suggested the Latin terms rhinopathia 
pollinosa and asthma pollinosum; but we 
realize that these terms do not properly apply 
to all cases, for, as mentioned above, the same 
chnical picture can also be evoked by the 
scents of blossoms. The same criticism apphes 
to the terms suggested by’ Kaemmerer and by’ 
Gutmann — poUinosis and pollen allergy. 
Terms such as rose cold and peach cold are 
today of little more than historical interest, 
although a rare case may*, in fact, be due to the 
aroma of roses or other blossoms Terms 
such as June cold, summer catarrh, and 
autumnal catarrh are too loose. Even the 
term seasonal allergic coryza — intended to 
dififerentiate between the seasonal and the 
perennial forms — is not an adequate designa- 
tion, because there are seasonal coryzas other 
than hay' fever, due to the ingestion of seasonal 
foods, to seasonal occupational exposures, as 
in threshing of gram or sorting of citrus fruits, 
or to seasonal air-borne mold spores 

Therefore, since it is apparently impossible 
to find a new , generally satisfactory- designation 
for the disease, and since the term hay fever 
has long been in common use among physicians 
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as « ell as laj-men it ma> be best to retain this 
like manj another histone medical tenn — 
alwajs bearing in mind ho\\e\er that prac 
ticall} all such cases are actually instances of 
pollen allerg) 

3. EnOLOG\ 

The overwhelming majontv of all msfx; of 
ha) fever are attributable to the pollens of 
weeds, grasses bushes, trees and less com 
moni) of flowers A few cases are due to the 
scents of linden blossoms pseudacacia hlac 
elder, jasmine and roses Lastly it should 
alwa)S be borne in mind that aside from the 
principal allergens — i e the pollens — asso 
ciated (secondat)) allergens are capable of 
pla) ing an important and as ) et inadequate!) 
recognized role m the maintenance of ha) fever 

o) POLLEN 

A complete discussion of the morphologic, 
ph)'Sical, chemical, and allergenic charactens 
tics of pollen, as well as a discussion of the 
plants that are important in ha) fever, has 
been presented in Part Two (p 246) 

The fact that pollens are to be regarded as 
the cause of ha) fever has been proved in a 
number of ways Most strikingly conclusive 
IS probably the fact that the clinical picture 
can regularly be evoked, even outside of the 
ha> fever season, by the mere application 
(nasal or conjunctival) of minute quantities of 
pollen Passive transfer of the hypersensitive 
ness by means of serum from a hay fever 
patient has been found to succeed in almost all 
instances (Grove and Coca,*” De Besche,'*** 
Urbach and others) , and this is true both of 
the Prausnitz Kuestner procedure applied to 
human beings and of the Schultz Dale method 
applied to animals Loveless** transferred 
hypersensitiveness to ragweed pollen by trans 
fusions of the blood of allergic donors to normal 
individuals 

A number of authors have succeeded in 
rendering animals anaphylactic to pollen 
by the intrapentoneal or subcutaneous route 
(Alexander,**** Parker,*” Harrison and Ann 
strong**” Ualzer and Grove”* Ramsdell,***' 

IMBISCHE A pe Kl d Wchnschr 7 lllJ 1«S 
>“*AlEXAirDEit M E J Immunol 8 45? 1921 
■*»HASSl$otJ W T >ndA*MST*ovq C Pub He»lth Rep » 
1261 1924 

US Rausdeu S C J Immunol 12 211 1926 


Caulfeild Cohen and Eadie * * F Loeb 
Black*” Harrison'*” Bernstein *” Lrbach 
and \\olfram *** and Coulson and Stevens'*^) 
Ulrich” elicited local nasal reactions resembling 
hay fever by insufflation of pollen into nostrils 
of animals Urbach Jaggard and Cnsman"* * 
were the first to reproduce the conditions en 
countered in human beings since they were 
able to sensitize guinea pigs by the bronchial 
route and to elicit pollen asthma by re expos 
mg the animals to bronchial pollen inhalation 
This method will undoubtedly form the basis 
for extensive study of the nature of pollen 
asthma and provide a tool for investigation of 
therapeutic measures against pollmosis in man 
Brunsting and Bailey were able to produce 
eczematous reactions m animals by topical ap 
plication of ragweed pollen after an incubation 
period of from ten to fourteen day s By means 
of intra abdominal injections of pollen m 
rabbits W mkenw erder and his associates** w ere 
able to induce production of antibodies that 
were precipitating complement fixing and 
capable of sensitizing the human skin B) 
employing a lanolin like substance and paraflin 
oil containing killed tubercle bacilli as adju 
vants with ragweed pollen extract Lulka and 
Hirsch**” produced sensitization and the 
formation of antibodies (including passively 
transferable antibodies) against the pollen to a 
far greater extent than with pollen extract 
atone The sensitization was noted earlier 
than the presence of circulating antibodies 
Lastly the presence of specific antibodies can 
be demonstrated in the serum of hay fever pa 
tients both in and out of the season (Hensel 
and Sheldon’**’), by complement fixation with 
specific allergens Employing the method of 
serum dilution, Lev^ne and Coca'*’* demon 
strated that during the course of treatment, the 
patients serum often shows an increase m 
skin sensitizing antibodies Schmidt and Lip 
pard'**® observed that after the patients re 

HtLoeB L F R1 D Wchnscbr 7 803 1928 
imMauiSOH W T Pub Health Kep 49 462 1934 
i>*BEKreTEif C JK J Expet Med 61 149 1933 
u*»Coi7lSQH E J Eud SiHT'cs H Proc Soc Exper B ol 1 
Med 4} 93 1940 

»Edua a M EodHlESCH D J Immunol 50 127 194> 

• xBehsee M E andSKEEDON J M J Lab tCln Med 26 
lo86 1911 

ikiLeIike P andCoCA A F J lironunol II 449 1926 
•uScmilDT W M andLiPPAiP V W Am J D s Child 56 
530 1938 
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ceived hj'podermic treatment, their serum 
acquired the capacity of neutralizing greater 
amounts of antigen. A similar increase in 
antibodies was found to occur in the serum of 
patients treated with rag\%eed pollen orally 
(Le\-in and Shulsky*®®®). Cooke, Barnard, 
Hebald, and Stulk” observed that transfu- 
sions from parenterally treated ha\* fever pa- 
tients to untreated hay fe\er patients at the 
height of their disease sometimes produced 
striking results. These were attributed to the 
probable presence of a transferable protective 
substance which Cooke later called the block- 
ing or inhibiting antibody 

b) ODOR OF BLOSSOMS 

Not infrequently patients are seen whose 
hay fever sj-mptoms appear when they are in 
the ^'icinity of roses locust trees (Jio- 

binia pseudacatia), linden trees (Ti/ia), mock 
orange {Pliiladelplius coronanus), carnations 
{Dianthus caryophyUiis), privet (Lt^usirum), 
lilies {LUiiim), common elder {Satnbuais 
nigra), lilac {Syringa xtilgarts), Uly of the 
\-alIey (Convallaria ntajalis), violet (I'nifa), 
and other odoriferous blossoms. 

Sticker'*** quotes several mediexTil ph>-sicians 
to whom it was w ell know n that roses and their 
fragrance can cause sneezing and rhinorrhea in 
some people. Sticker as well as Mackenzie'**^ 
obser\-ed cases in which nothing but the odor 
of these flowers could have been the etiologic 
agent. Mackenzie*®*- reported the case of a 
young woman in whom nasal congestion and a 
walen* discharge were produced when she 
pinned a rosebud on her lapel; another case 
imolved a patient who was subject to attacks 
of sneezing when onl)' a single rose was placed 
in a verj' large room. Not only fresh flowers 
but even drj* petals and essence of rose elicited 
the same s\Tnptoms. 

In all the literature about the so-called 
rose cold or lilac cold, only Sticker,*®** Feinberg 
and Aries,®®* Biederman,*®** and the senior 
author*®®* have offered evperimental evidence 
to show that volatile agents rather than pollen 

Levc, S J . ud SHnsrv, L J .VUergy 13: 1, IWl. 
""Sncm, C Das Heufieber und serwaodte Stoenagea 
\ lenna Holder. 1912 

i«\UcrE’«nE. SI Hay Feser, !b Etjology and Treatment, with 
an -Appendix on Rose Cold London CburchiU, ISSa 
**** BtEDEtsesN, J B Larynsoseope 47. 825, 1937 


may be the cause of allergic sjTnptoms in some 
cases. 

The assumption of pollen etiologj' in rhinor- 
rhea can be excluded (1) if the blossoms in 
question ha% e no stamens (and thus no pollen), 
since their stamens are transformed into 
petals — this is true of mam' grafted garden 
roses and lilacs; (2) if, as in Robiina, the pecu- 
liar position of the stamens, surrounded by a 
canna, makes it impossible for the pollen to be 
carried off by the w md ; and (3) if insufflation of 
the particular pollen into the nostril of the 
patient elicits no sj-mptoms. 

Clinical exadence of the fact that odors or 
ethereal oils and not pollens are operative in 
such cases has been offered by the senior 
author*** in several waj-s If, for instance, 
nasal and cutaneous tests with jasmine pollen 
are negative, although the patient maintains 
that his attacks invariably occur when he en- 
counters jasmine, we utilize the following test. 
.At a time when the patient is free of sj'mptoms, 
a bunch of jasmine, co\ ered with several layers 
of veo‘ fine organdy, is taken into his room 
during his absence. He is not permitted to 
enter until half an hour has passed, so that an> 
pollen that may have been disseminated can 
settle down If any sj-mploms are elicited 
under these circumstances, it is proved that 
they were caused by the odor only, that is, by 
the ethereal oils of the flowers in question. 

Outside of the season, w hen fresh material is 
not available, it is rather difficult to perform 
direct odor tests. However, dried linden or 
pseudacacia flowers can be e.xtracted in a well- 
closed container from which the v oJatiJe 
ethereal oils cannot escape. The odor tests 
can then be administered with this extract. 
Another method was employed by the senior 
author in the case of a woman who during a 
vacation in the mountains experienced attacks 
that she traced to the odor of a vast pine forest. 
The patient, who was continuously free of 
symptoms at home in Philadelphia, developed 
asthma in that city on using pine needle ex- 
tract in her bath, or on washing herself with 
pine soap. 

It should be stated here that patients who 
are hj'persensitive to the smell of roses, for 
example, but not to the pollen of these flowers, 
frequently show hj-persensitiveness to other 
pollens, for instance those of grasses. 
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c) ASSOCIATED ALLERCrNS 

The substances most commonly acting as 
metallergens m hay fe\er are house dust, orris 
root, epithelial products (e g , animal hair and 
animal dander), materials used for stuffing 
mattresses and upholsterj , molds, rusts, smuts, 
and certain foods, or, more precisely, the ani- 
mal and vegetable proteins in these foods 
All of them act according to the principles of 
metallergj’ {see p 28) This is understood to 
mean that in a Specifically allergized patient — 
in the condition under consideration here, 
sensitized to pollen — allergens other than the 
specific one can also elicit specific reactions, 
that IS, symptoms of hay fev er Such allergens 
are referred to as metallergens 

The action of metallergens must be sus- 
pected in a case of hay fever when, despite 
every precaution against contact with the 
pollen (e g , in a closed room), the patient sud- 
denly presents nasal, conjunctival, or asth 
malic manifestations, or when a patient whose 
hay fever symptoms have shown considerable 
improvement or have even completely disap- 
peared, suddenly manifests a recurrence of 
severe symptoms, although the pollinating 
season of the allergenic grass or weed is entirely 
over It will surely not be necessary to stress 
the importance of these associated allergens, 
obviously, failure to consider or to recognize 
the existence of a polyvalent allergy will often 
make it impossible to prevent the recurrence 
of clinical manifestations despite speafic 
treatment, and may, indeed, represent the 
reason for failure of strictly specific thera- 
peutic measures 

Moreover, it must be remembered that the 
50 naJJed associated allfjyens are also capable 
of eliciting other types of allergic manifesta- 
tions (e g , gastrointestinal symptoms or cu- 
taneous manifestations), in which case the 
present writers, in agreement with More, use 
the term pallergj’ rather than metallergy 
(More explicitly, parallergy is understood to 
refer to a state m which a specifically sensitized 
organism reacts to other types of allergens 
with manifestations clinically unlike those 
evoked by the first allergen ) 

Needless to say, we are here concerned with 
associated allergens only m so far as they have 
an effect during the hay fever season, and not 


with those that elicit symptoms at other times 

of the year 

The most important group of associated 
allergens is composed of the various types of 
dust house dust book dust, flour dust, and 
face and body powders particularly those con- 
taining orris root House dust must be borne 
in mind in cases in which the patient sleeping 
m a room with the w indow s closed at night, has 
attacks of sneezing, flour dust ma> be sus 
peeled in housewives, cooks, and persons resid- 
ing over a bakery, and face powder must be 
considered in women, of course, but also m 
men when the patients have hay fever mam 
festations while m a theater, for example 
Other important associated allergens are 
animal epithelial substances, as well as animal 
emanations Thus, Pmess and Miller'®"*^ have 
demonstrated hypersensitiveness to animal 
hair and wool m a large number of cases, 
Gutmann, to feathers in bedding, ParIato,*“‘ 
to the hairs and scales of moths and butter 
flies, during the season when relatively large 
amounts of these insect products are earned in 
the air Kragh reported a hay fever patient 
who presented symptoms when he was in the 
proximity of horses during the season, as well 
as on exposure to pollens All these authors 
have advanced conclusive proof — either b> 
means of positive skin tests, or by positive 
conjunctival and nasal tests — of the allergenic 
nature of the substances mentioned During 
the hay fever season, the patient not uncom 
roonly manifests hypersensitiveness to the 
usually nonaiiergenic pollen of decorativ e 
flowers, and also to pyrethrum, which consists 
of finely pulverized chrysanthemum pollen 
Another group requiring consideration is 
tfiat of ffte fooabCuiTb' /or Cffe purpose!? oi' 
this discussion, vve must immediately eliminate 
those food items that may contain pollen or 
species specific proteins, and that may thus 
elicit hay fever by way of the gastro intestinal 
route The former factor was operative, for 
example, in a case mentioned by Funck that 
was caused by honey, which notoriously con- 
tains quantities of completely unaltered pollen 
Tlie latter factor is in question when, as re- 
ported by Benjamins and Gutmann, a rye 
pollen sensitive patient presents symptoms fol- 

imPiMES G and MatEi H Califoina L West Med 23 
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loosing ingestion of n-e bread These mani- 
festations failed to appear so long as r^'e bread 
was e'ccluded from the diet, only to reappear 
\\hen this bread was again eaten. The senior 
author has made similar obserx'ations — namely, 
following ingestion of com by an mdiN'idual 
hj^persensith e to corn pollen, and following 
drinUng of jasmine-flavored tea by an mdi- 
Wdual h 5 -persensiti%'e to the odor of jasmine. 
However, there are those ohservations accord- 
ing to which vegetable foods, botanicalK in no 
way related to grains and grasses, as well as 
certain animal products, elicit nasal, conjunc- 
tiN'al, and even asthmatic manifestations dur- 
ing the hay fe\er season. Thus, Cohen and 
RudoIph,‘»« Rowe,3"> Gelfand,*** Whitfield, 
Eskuchen, Gutmann, and others ha\e reported 
pertinent instances of sj’raptoms following 
ingestion of onions, gooseberries and other 
fruit, certain kinds of wine and beer, chocolate, 
meat, eggs, etc. A possible e.xphnation might 
be that, as a consequence of an allergic pollen 
enteritis, larger amounts of food protein may 
be absorbed during ttie hay fe\ er season. 

Moreo\er, drugs, particularly acetylsalicylic 
acid, may also act in this manner. 

As to molds, rusts, and smuts, these are ca- 
pable of actingas metantigensor as independent 
antigens (for further details, see p. 283) 
Patients allergic to both grasses and ragweed, 
who continue to manifest sjTtiptoms between 
the two seasons, are especially likely to be 
hj-persensitive to Alleniaria or other fungus 
spores. In occasional instances, one also en- 
counters a metaspedfic hj-persensiliveness to 
the drugs used in the symptomatic treatment 
of the case, such as ephednne or cocaine, as well 
as to the menthol added to \’arious nasal prepa- 
rations; sometimes the emulsion base of a nasal 
jelly is similarly not tolerated. Lastly, bac- 
teria from infected sinuses maj act as asso- 
ciated antigens in a great many cases 

It should be noted that metallergy is not to 
be confused with the state that we prefer to 
call pathergy and that accounts for the well- 
known fact that, during the pollination season, 
hay fever patients become nonspecificallj' 
sensiti\ e and respond w ith attacks of sneezing, 
lacnmation, or asthma to all types of irritants, 

•** CoffE-J. JI B , lod RcBOlPB, J .K • Arch Int Med 45. 712, 
1930 

"“CiLrA-VD.H H : Am.J M Sc. IS2-*1. 1931 


such as sunlight, perfumes, automobile exhaust 
gases, naphthalene, camphor, insecticides, con- 
stituents of commercial fertilizers, and fluctua- 
tions in temperature. However, one need not 
pay any special attention to these nonspecifi- 
cally irritating factors, for they lose their effect 
Just as soon as the underlying hypersensitive- 
ness to pollen is controlled. The differentia- 
tion between associated allergens and mere 
nonspecific irritants can almost always be 
achieved by* means of close clinical obseiwa- 
tion, supported by appropriate elimination and 
re-exposure tests, and sometimes by' skin tests 

4 Pathogenesis 

In hay fever — as in all other allergic dis- 
eases — one must endeax or not only to establish 
the identity of the eliciting allergen (pollen, 
blossom scent, associated allergen), but also, 
whenever possible, to discover the factors pre- 
disposing to allergization The success or 
failure of therapy may x ery xx ell depend on the 
recognition and appropriate management of 
the predisposing factors or contributing causes. 
Outstanding among these are the so-called 
‘•factors of civilization,” as well as heredity’, 
e.xposure, and climate 

It should be staled, first of all, that hay fex er 
IS definitely' a disease of civilization. This is 
perhaps best brought out by the fact that, ac- 
cording to Scheppegrell,*"* there were some 
1,200,000 hay fexer patients m the United 
Stales in 1922, while the present figure is con- 
servatively estimated to be somewhere be- 
tween 4,000,000 and 5,000,000 — 3 per cent of 
the entire population (Piness and ililleri*’) 
Other surveys arnxe at even higher figures, 
such as 8 per cent (Pipes**') and 10 per cent 
(Service***). According to Sticker,***' there 
were only a few hundred persons afflicted with 
hay fever in the large cities of Germany at the 
turn of the century’, whereas in 1928 more than 
1 per cent of the urban population of Ger- 
many' — ie., some 600,000 persons — were re- 
garded as suffering from hay fever (Hansen*'^*). 
This stnkmg increase cannot be entirely due to 
the fact that the physician of today' is able to 
recognize the disease picture of hay’ fever more 
accurately and more promptly; the rapid rise in 
incidence must be attnbuted to other causes — 
external as well as internal Most important 
K Dfutschemed Wchnschr H 1417,1923 
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of these are the factors of exposure brought 
about by the conditions of modern civilization 
irritation of the mucosa by automobile exhaust 
fumes bj the smoke from chimneys locomo 
tu es and steamships by gases from factories 
and by the increase of the dust content of the 
air as a result of heavy city traffic Another 
noteN\orth> factor is the \va> in which urban 
areas are planted with parks within the cit> 
proper and a belt of fields and meadows sur 
rounding the closelj built up zones Further 
more a verj important part is played b 3 the 
tension and emotional strain of city life in 
general All this serves to explain whj the 
urban population shows a definite predilection 
for the disease 

On the other hand it has never been possible 
to estsbhs}} such a thing as a cacia) pmhsposi 
tion.for although the Japanese Koreans and 
other racial groups are practically never 
afflicted with haj fever at home they contract 
the disease in America in the same percentage 
as do native white Americans (Kara***) this 
would certainlj seem to indicate that external 
factors are decisive in this connection It has 
often been claimed that Jews show a racial 
tendencj to the disease— and it is true that the 
incidence of hay fever among Jews is verj 
high— but this according to Rehsteiner '**’ 
IS merely another example of class predisposi 
tion 

According to Cooke Bray and others 
heredity is the most important predisposing 
factor However all authorities agree that it 
IS not tlie hypersensitiveness of certain organs 
or to certain substances that is inherited but 
rather the capacity for or the tendency to 
allergization Nevertheless it cannot be de 
nied that hay fever more than other allergic 
conditions shows a very high familial in 
cidence 

Third in importance m the writers opinion 
15 the factor of exposure — that is to say mas 
sive contact with antigens or in other words 
with large quantities of pollen This explains 
•why so many patients are able to trace the 
onset of their symptoms back to a nde by 
train or automobile through fields and meadows 
in blossom to proximity to the mowing of ha> , 
to games m a hayloft or to a long march 

H Arch Otoarjng 20 668 1934 

Rehste NES ShwCE B1 I Gsnditspfl 1926 


through fields of gram in bloom as m militarj 
maneuvers Thus allergization s the result 
not so much of regular daih repeated exposure 
to the allergen as of the occasional inter 
mittent influence on the organism of contact 
that sometimes need not be massive (Doerr) 
This fact based on countless observations 
serves to explain the apparently paradoxic 
distribution of hay fever in urban and rural 
districts Thus the comparative figures for 
Switzerland according to Rehstemer are 
0 8 per cent and 0 13 per cent respectively 
This author s finding that among Swiss stud 
ents coming from rural districts to urban high 
schools the incidence of hay fever rises from 
0 13 per cent to 1 5 per cent would also indi 
cate the effect of irregular exposure and of 
tiuctuatmg intensit} cl contact Kith the given 
pollen Another especiallj pertinent example 
IS to be found in the report of Dutton* * that 
in 1937 many farmers and other inhabitants of 
the Mesilla vallej m New Mexico and Texas 
acquired ha> fever from sugar beet pollen and 
beet seeds following especially intensive plant 
mg of beetroot m that district during 1936 
Haag'”® made a special study of meteoro 
logo influences m hay fever particularlj with 
regard to the effects of fluctuations in bare 
metric pressure In a senes of experiments on 
guinea pigs he demonstrated that in dealing 
with highly sensitized animals the results of a 
reinjection of pollen were to a considerable 
extent dependent upon the atmospheric pres 
sure when the barometer vvas rising the 
reactions were almost completely inhibited 
whereas when the barometer vvas falling the 
response was severe and usually fatal The 
Influence of meteorologic conditions as rep 
resented by fluctuations m barometric pres 
Sure wasthusexpenmentallyproved Hansen 
and Michenfelder had previously called atten 
tion to the fact that the reactions to allergy 
testing m human beings are greater when the 
barometer is low than when it is high 
In rare instances the patient s psjchic state 
may ako serve as a pred sposing factor 
Several examples will serve to illustrate this 
point Schultz reported the case of a mother 
anxiously waiting in the garden outside a 
hospital while her child was undergoing an 
Operation it so happened that certain plants 
••Haag F E KlnWchnshr 11 1238 1932 12 1091 1933 
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were blooming in the garden at the time, and 
the patient was hjpersensitive to these blos- 
soms from that time on. The famous French 
clinician, Trousseau, suffered his first attacks of 
hay fever and asthma after having spent some 
time in his hayloft, where he was personally 
super\*ising the w eighing of oats, since he could 
no longer trust his coachman. Trousseau him- 
self attributed the onset of these S)-mploms of 
hj^iersensitiveness, which he had never pre- 
\iously suffered, to the fact that he was under 
se\ere nervous strain at the time because of 
his servant’s dishonesty. Strebel described 
the case of a farmer who suffered his first attack 
of ha 3 ' fever after haWng been se\erely 
frightened. 

The psj-chologic factor probably exerts its 
influence, first, by lowering the threshold of 
excitabilitj- to the allergen, and later, without 
intervention of the allergen, bj- means of a 
conditioned refle-x. This may ser\'e to explain 
the fact that haj' fex er patients raaj also suffer 
attacks when — as in Mackenzie’s case — they 
see paper flowers (e.g., roses) that are such good 
imitations that the}’ believe them to be real 
The senior author has seen a patient who in- 
variably suffered attacks of sneezing while 
witnessing the garden scene of the opera Faust 

The r61e of infections as a predisposing factor 
is far less important in hay fever and pollen 
asthma than it is, for example, in other forms 
of asthma. Occasional!)*, the patient’s history* 
reveals that the first nasal or bronchia! mani- 
festations followed a cold, grippe, or other 
acute infection. In cases of this kind, the 
low ered resistance of the mucosa resulting from 
the infection may w ell pave the w ay for allergi- 
zation by pollen. 

As regards the influence of trauma, it cannot 
be deni^ that nasal or tonsillar operations not 
infrequently seem to be predisposing factors. 
Therefore, allergic individuals — adults as well 
as children — should not undergo such opera- 
tions during the hay fe\ er season. 

In addition to the predisposing influences, 
there are a number of contributory* factors of 
importance in hay fe\er, particularly* weather 
and climate. The following atmospheric or 
meteorologic conditions have an especially* 
unfavorable influence in hay fever; (1) low 
humidity of the air during long periods of fair 
weather; (2) winds coming from areas of fair 


weather — thus, the sky may be cloudy over 
the district in which the observations are being 
made, but so long as the air is not moistened by 
rain or fog, the prevailing wind may very well 
cany* pollen from other districts, and this may- 
serve to explain the severe attacks of hay* fever 
occasionally* observed during cloudy* weather; 
(3) sudden clianges in the direction of the wind, 
which can carry pollen from various directions, 
and thus increase the total supply in the air 
over one area .\side from wind, the factors 
of heat and humidity exert a strong influence 
on hay fever patients by stimulating the pro- 
duction of pollen. Charts show that the clini- 
cal sy-mptoms and the curve of atmospheric 
pollen content run contrary to that of atmos- 
pheric humidity — for under conditions of low 
humidity* and high temperature, the air con- 
tains a maximal amount of pollen. On the 
other hand, a long rainy spell clears the air of 
pollen, partly by inhibiting the shedding of 
pollen and partly by precipitating the pollen 
already m the air 

In a diKussion of the pathogenesis of hay* 
fever, consideration must be given to several 
other points — general as well as special — that 
hav'e a bearing on the clinical manifestations. 

The dale on which the annual hay fever 
attack begins is subject to considerable varia- 
tion, depending upon the indiv’idual patient, 
meteorologic conditions, and geographic lo- 
cation. 

The degree of hypersensitiveness to pollen 
may fluctuate to a certain extent from time to 
time m a given individual, regardless of the 
amount of pollen to which he is exposed The 
present state of our know ledge does not enable 
us to say to what extent these variations may 
be due to the influence of unrelated factors 
(e.g., functional disturbances of the endocrine 
glands, such as hyperthyroidism or pregnancy) 
that may* well hav’e an effect on the individual’s 
relative degree of reactivnty. 

The fact that the severity of hay fever varies 
from year to year is attributable almost ex- 
clusively* to e.xtemal meteorologic factors that 
have a direct mfluence on the amount of pollen 
produced by the plants. The most unfavor- 
able combination is: (1) damp weather prior 
to the season, promoting the grow th of grasses 
or weeds; (2) dry sunny weather during the 
hav* fever season, furthering the full develop- 
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ment of the blossoms and (3) moderate to 
strong winds which carrj the pollen long dis 
tances The frequently obser\ed daily and 
even hourly variations m the seventy of hay 
fever manifestations also depend on the 
weather rainfall temperature and wind direc 
tion and force Almost all hay fever patients 
suffer their most severe attacks in the mom 
mg this IS due to the fact that most plants 
shed their pollen early in tlie morning shortly 
after sunrise 

At this point it might be appropriate to men 
tion certain observations concerning the ca 
pacity of the human nasal secretions and blood 
to break down pollen Insufflation of plant 
pollen into the nostrils of a healthy individual 
will as Gutmann’^* has shown evoke either no 
response whatever or at most a brief sneezing 
spell Microscopic examination of the secre 
tion following such sneezing reveals the plant 
pollen present m the nasal mucus intact and 
completely unaltered as regards the hard 
extines In hay fev er patients however the 
grams of the pollen to which the individual is 
hypersensitive are found to be changed and 
indeed partly ruptured and partly germinated 
One must conclude therefore that the nasal 
mucous membrane or mucus contains a sub 
stance— possibly an enzyme — that can break 
down the pollen Probably closely related to 
this phenomenon is the demonstration by 
Cahn Bronner*®^* that the nasal discharges 
of hay fever patients shows a high content of 
lysozy me as compared with healthy subjects 
This enzyme found in normal nasal secretions 
and diminished or absent during the first days 
of a common cold is capable of cleanng a sus 
pewsivow of a Satcina. Micrococcus lysodeikti 
cus first by adsorption to the bacterial sur 
face and then by dissolution of the bactenal 
cell Gutmann has also demonstrated that 
various plant pollen extracts are best made in a 
very special menstruum the most suitable 
being in a given instance the one that corre 
sponds most closely to the pH of the patient s 
nasal secretions 

This capacity of the nasal mucus of hay 
fever patients to disrupt pollens is confirmed 
the results of another experimental procedure 
of Gutmann s namely the finding that posi 

1 Cahv Bhovnxr C E Ana Oto lU. o 4. 51 
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tive skm reactions are elicited by injection of 
the stenlized nasal secretions sneezed by a hay 
fever patient no cutaneous reactions are ob 
served however following injection of the 
nasal secretions from a healthy individuals 
sneeze in response to insufflation of pollen 
into the nostrils 

On the other hand according to Harley 
the blood of hay fever patients has the oppo 
site effect on pollen while blood from normal 
individuals has a strong tendency to dissolve 
the pollen grains blood from liay fever 
patients has scarcely any such effect 

5 Pathology 

Pollinosis involves chiefly the conjunctiva 
and the mucous membranes of the nose and 
bronchi There is no difference in pathology 
as between the nasal bronchial and con 
junctival allergic inflammations whether 
caused by pollen or other external allergens 
The gross and microscopic changes are fully 
discussed m the sections on rhmopathy and 
asthma and in the chapter on eye diseases 

However the outstanding clinical patho 
logic feature is the presence of large numbers 
of eosinophils in the nasal secretions This 
particular finding has some usefulness in 
diagnosis It is treated m detail on page 49t 

6 Syiiptoviatology 

One of the characteristics of hay fev er is the 
fact that the patient is affected each year with 
the same symptoms at the same time (at the 
pollination time of trees grasses weeds or 
bushes accOKling to the case) 

The disease usually begins with repeated 
attacks of nasal irritation and sneezing some 
times accompanied by conjunctivitis and 
bronchitis The symptoms appear at the 
start of the blooming season of the plant 
involved The first attacks are often so mild 
that they are not recognized by the inexperi 
enced patient as hay fever manifestations 
even the physician may hesitate to give a defi 
nite diagnosis of hay fever \\Tien such symp 
toms of mucous membrane irritation are ob 
««rved in young children the diagnos s can 
sometimes be reached only w ith the aid of a 
history that one or both of the parents are 
afflicted with hay fever or other allergic dis 
r»HA«tEY D B t M J I US 1W3 
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ease. Othen^ise, the true nature of the 
condition is not infrequently unrecognized 
during the first season, and the diagnosis of 
bay fever is made only in the following year, 
when the con]uncti\-aI and nasal sNTnptoms 
reappear at the blooming time of the gi\en 
grasses or weeds w ithout any previous * cold ” 

Regarding the onset of s\*mptoms, one must 
distinguish between various tj'pes. There are 
patients in whom the disease manifests itself 
not by sudden acute attacks, but slowly and 
gradually, in such cases, forerunners of the ac- 
tual sjmptoms are noticeable t%vo or three 
day — sometimes even a whole week — before- 
hand. The patient feels weak and depressed, 
complains of headaches and irritability, some- 
times of drowsiness after meals, uneasiness, 
digestive slug^shness, and finally of \ague dis- 
turbances in the eyes, nose, and ears, particu- 
larly after having been out in the open. All 
these sjTnptoras are characteristic of the stage 
preceding the actual attack. 

In most instances, how ever, the s\-mptoms 
develop \Yithin a few hours and surprise the 
patient with their severity. Here we must 
distinguish between two forms: first, that in 
which the conjunctival manifestations domi- 
nate the picture at the beginning of the attack, 
and, second, the cases in which the nasal sj-mp- 
toms are particularly distressing. .Almost all 
patients, however, manifest both conjuncihal 
and nasal sjmptoms w ithin a few daj s, whereas 
asthmatic 5)-mptoms do not appear lor two or 
three weeks, and then only in a minoni} of 
cases. The h)-peremia of the bulbar and the 
palpebral coniuncti\a occasionally produces 
chemosis, with more or less marked ^ema of 
the eyelids. 

In the majority of cases, the picture is 
dominated, at first, b^- nasal manifestations, 
^ong with tickling, burning, or itching sensa- 
tions in the nose or soft palate and even the 
gnms, the patient evperiences a distressing 
urge to sneeze. This is soon followed by 
sneezing, which affords some relief, and in the 
course of which quantities of a clear waterj* 
secretion are expelled. Shortly thereafter, 
there are paroxjsms in which the patient 
sneezes explosively from ten to twent}' and 
sometimes exen as many as fiftj times in suc- 
cession, until he is completely exhausted and 
bathed in sweat; moreox er, there is occasionally 


sexere pain in the thoracic muscles and dia- 
phragm In se\ ere cases, the patient is com- 
pleteK- incapacitated and cannot e\en take 
nourishment , he is obhged to he down and rest 
in a closed and darkened room. It is by no 
means rare for a patient to use dozens of hand- 
kerchiels in the course of such an attack. 

Tile secretions of the nasal and conjunctival 
mucosae are. at first, clear and watery-, and 
contain \er>' few cells Later, they become 
thicker, owing to mucus and in part to the 
presence of eosinophiie ceils and Charcot 
cr>’stals 

At this stage, the patient’s sense of smell is 
heightened to a pathologic degree: he finds 
odoriferous flowers, perfumes, and other aro- 
matic substances particularly distressing. 

The ophthalmic sj-mptoms of hay fexer are 
characterized by one or more of the following, 
depending on the seventy of the case: itching, 
a “sandy" sensation of the lids, redness and 
injection of the palpebral and bulbar con- 
junctix-ae, laenmation, and photophobia. In 
extreme cases keratitis may occur, the ulcers 
being marginal, and situated about 1 to 2 mm. 
from the hmbus .At first they are discrete 
and inxolxe just one quadrant, later they may 
become large, coalesce, and exen inx-olx’e the 
entire penmeter of the cornea (Blank and 
Lexntt"') Intis, uxeitis, and retinitis hax’e 
been reported 

Moreox’er, these nasal and conjuncti\-aI 
manifestations are frequently accompanied bx’ 
“sinus headaches,” a feeling of heaxnness in 
the head, a marked degree of photophobia, 
and mental depression. 

Then, after a xariable length of time, and 
chiefly as a result of the necessity of breathing 
through the mouth, the irritation of the mu- 
cous membranes spreads to the pharxmx, the 
hard palate, and the upper respirator}- pas- 
sages, causing drj-ness, “burning,” and a dis- 
tressing desire to swallow. A dry, irritative 
cough may dexelop as a result of pharyngeal 
irritation and also because of the marked nasal 
obstruction. Patients occasionalh complain 
of earaches. Dyspnea of a strictly expiratoiy 
character may appear, in part as a continua- 
tion of the process with inflammation of the 
pharyiEx and the lower respiratory passages. 
In rather rare cases, howexer, wheezing may 
appear xrithout concomitant nasal or con- 
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junctn al sjmptoms making the diagnosis connection it should be metiti inecl that ac 
quite difiicult Pollen asthma is by no means cording to Rmkei ha> fe\er \Mth abun 
uncommon Thommen®* encountered it dant rhimrrhea and without itching is charac 
in one third of aJ] his ha^ fe\cr patients tenstic of a concomitant food a(lerg\ 
Vaughan"' in about 3a per cent and the While the pat ent has his hav fe\er he not 
present writers in about 29 per cent uncommonij complains of a sensation of 

The asthma usually appears after the pa feverish warmth especially m the hands and 
tient has had ha> fever for several \ears at feet and sometimes of waves of heat over his 
first it IS seen in association with the other wholebody During these spells his tempera 
manifestations and toward the latter half of ture need not be appreciably increased how 
the season but later it often remains as the ever one sometimes finds the temperature to 
sole symptom recurring each year with in be from 1 to 2 degrees Fahrenheit (0 5 to 1 
creasing severitv The great danger in cas« degree centigrade) higher than on normal 
of asthma due to po'len IS that although the days Occasionally the temperature may 



Hay TrvtR with Ai^oioveosotic Edema 


Tig 246 Xote s veiling of face narro ving of pal Ftc 247 Absence of swelling and s>mptoms when 

pcbral fissures and eonjunctivit s follow ng nasal m pollen insudlat on v as preceded by orally adm nis- 

sufilation of chestnut pollen tered siiecific pollen propeptan 

manifestations appear only during the polh reach 100 4 F (38 C ) 102 2 F (39 C ) and 

nating season for the first few years thecondi as the writers themselves have seen IW F 

tion can m time become nonspecific so that it (40 C ) and even lOa 8 F (41 C ) The pa 
will appear at any time of the year tient then presents pronounced systemic mam 

It should however be noted— as Vaughan** festations including enlargement of the spleen 
has pointed out and as has been confirmed by and extreme eosinophilia — sy mptoms that are 

the present writers among others — that likely to confuse the physician when the pa 

asthma that appears only during the hay fever tient has his first such attack 
season is sometimes due not to pollen but to The senior author”** has had occasion to ob 
some other allergen The patient may be serve an attack of this kind m which the pic 
allergic to some food for example and ehmi ture was further complicated by angioneurotic 
nation of tins food item from the diet will pre edema 

vent the appearance of asthmatic ^mptoms Early m the month of May a healthy man with a 
at any time of the year other than the hay negative history suddenly and without apj arent cause 
fever season however the patient is able to „.r,„kei.h j j a lergy ? 3:>6 iws 
eat the same food with impunity In this oniBAcn e Un wchmebr lo ssi 1931 
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comphined of sensations of itching anti burning oi the 
conjunctiva, and on the folloivmg da\ pre<<nted a 
chemosis conjunctivae \t the same time there was 
sw-ellingof the nasal mucous membranes, and somewhat 
bter, edema of the face, combined with marked malaise 
and a temperature of 102 F (289 C i The spleen 
w as palpable 1 • j fingerbreadths below the costal margin 
and quite firm The feucoo te count was 10 200 with 
12 5 per cent of eo-inophils Alter fortv eight hours of 
rest in a completeh closed room, the patient’s tempera 
ture dropped and the swelhng and conjunctivitis disap 
peared Since it was known that the patient had been 
silting under a blossoming hor'c-chestnut tree f les- 
ciiliis hippocasUniim) the dav he was taken ill a few 
pollen grains were applied to his na^al mucous 
membrane, as a result the patient again presented 
marked swelling oi the lace (Figs 246, 247i rhinitis 
conj'unctivilis, and a lever reaching 100 8 F i2S 2 C i 
together with a suhjectue feeling of malai<e and a n«e 
m eo«inophilic leucoev tesup to 19 per cent, at this time 


allergic disease involving the entire organism, 
in the course ol which a given case usually pre- 
sents clinically manifest svmptoms only in 
certain organs or tissues 

Regarding the cutaneous manifestations, 
hay fever patients occasionally present urti- 
caria during the pollination season and at no 
other time Tliat this is an expression of a 
cutaneous allergy to pollen is confirmed bv' 
Sternberg’s'**'’ observations and experiments 
showing that preseasonal therapy will prevent 
the urticaria as well as the hav fever, but that 
these svmptoms reappear the following season 
if no such measures are taken The writers 
have seen extensive urticanal plaques on the 
faces, forearms, and hands (Fic 24S) of hay 



Fig 24S iR-ncvRiv Die to Missive Contact with Grass Pollen 
Expo'Ure occurred when patient rolled in gra<s during pollination season 


the spleen was again found to be enlarged and hard 
After he had rested for ewentv four hours in a closed 
room, all the manifestations again retrogressed 

In addition to the principal sj-mptoms of 
pollinosis — i.e., conjunctiva], nasal, and bron- 
chial — there are severe clinical manifestations 
that appear only rarelv , and that may be 
diagnos^ as due to pollen allergx' onlv if they 
alwav-s appear during the course of the hay 
fever or at least dunng the hav fever season 
and end spontaneously with the cessation of 
pollination, or if thev* show* improvement fol- 
lowing effective therapv* against the pollen 
allergv'. AATien such symptoms (eg cutane- 
ous, gastro-intestinal, or bladder), which will 
be described below, appear in place of the 
t\-pica\ hay fever manifestations and only 
during the season, thev* are referred to as hav 
fever equivalents. 

All this is evidence of the fact that polli- 
nosis is not by any means a local disease of the 
upper respiratorv- passages, but a generalized 


fever patients who had been King on the blos- 
soming grass m the early summer Mention 
might a^ be made here of the swellmgs of the 
knee joints occasionally observed bv' Mohr 
and Sticker in association with hay fever 
attacks Isolated reports point to the possi- 
bility of alternating affection of the skin and 
of the mucosa, Sticker'**' has particularly 
stressed this alternatmg involvement. How- 
ever, instances of isolated pollen urticana 
rarely occur — that is, cases m which only 
wheals appear dunng the pollination season, 
without accompanving nasal or conjunctival 
manifestations, but with positive cutaneous 
tests to pollen — a true hay fever equivalent 
(Taub and WTiite"^). 

The fact that the skins of hay fever patients 
present urticanal manifestations only at times 
mav w ell be explained by the circumstance that 
massive contacts with pollen are infrequent 

i*-»SrE*VBE»c.L. J Aller«> t* 336. 1913. 
n'»T\CB,S J.iudWarrr.C ibid 2.156,1931. 
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and then onlj brief For, when an applicator 
soaked w ith a pollen solution is in close contact 
with the skin under the nose for some time, as 
in the course of nasal testing with liquid ex 
tracts, urticaria will frequentlj appear on the 
upper hp just below the nostrils Moreover, 
one sometimes sees the development of urti 
caria apart from the specific reaction m the 
Mcinitj of sites of intra and subcutaneous 
injections of pollen Lastly , generalized ur 
ticaria on the basis of an anaphylactic tnecha 
nism may follow administration of excessneJj 
large doses of pollen extracts in the course of 



Fio 249 DERjfxnr/s Due to Poile\ Kzci'rriac 
Ev£sy Sujn/ZR wbimj Has Fxveji Seasos 

hyposensitization, or accidental entrance of 
the extracts into the blood stream 
When dermatitis appears during the hay 
fever season and persists despite appropriate 
therap>, the physician should consider the 
possibility of pollen dermatitis especially if 
the patient is suffering from hay fever as well 
Pertinent observations were reported over a 
century ago by Elliotson the regular appear 
ance of eczema’ on the hands of a hay fever 
patient when she carried bundles of grass 
Brown, Milford, and Coca,**® however, con 
sider the pollen oil rather than the pollen pro 
tein to be the allergenic factor, and therefore 
recommend patch tests with the oily (bpoid) 
fraction of the pollen, in preference to intra 
cutaneous testing with the water soluble por 
tion Ragweed pollen appears to be particu 
larly dangerous in this respect (Gay and 


Ketron ”” Pascher and Sul/berger 'S’?* Brun 
sting and Anderson Jfuber and Harsh*”’) 
But cocklebur {Rowe>«°) and other pollens 
can also call Sorth cutaneous eruptions Ac 
cording to Cunningham and Wolfe'”* the 
fact that the^ skin conditions respond favor 
ably to specific treatment constitutes addi 
tional proof of the pollen etiology of these 
dermatitides Piguhe 249 illustrates one of 
the present authors’ cases Jordon, Campbell 
and Osborne'*” observed 9 cases of ragweed 
dermatitis, chiefly on the exposed surfaces m 
patients employed in the flour and gram in 
dustries, and pointed out that this is a common 
industrial hazard among such workers Patch 
tests were oosittve with pollen oil, as well as 
with alcoholic extracts of the weed and with a 
fresh leaf from the plant Occasionally 
dermatitides are true hay fever equivalents 
(Wilroer'*®) Such a case was observed by 
Mitchell and Mitchell'®” and was proved by 
patch test and the results of hyposensitization 
to be due to the albumin fraction of timothy 
pollen Grass pollen oil produced no reaction 
There is a notew orthy case of Cunningham s— 
a nursing infant that developed dermatitis 
following each injection of hay fever extract 
in the mother When the injections were 
stopped the baby’s skin disease cleared up, 
only to recur when treatment was resumed 
An interesting observation was reported by 
Hollander ^ IIis patient presented a derma 
Utis of the penis only during the hay fever 
^ason The allergen however, was not 
txillen, but ephedrme which the patient used 
in a nasal spray W hen the penis w as spray ed 
With a 2 per cent solution of ephedrme, an 
^cute focal dermatitis was evoked, although a 
Hatch test on the arm was entirely negative 
I)iscontinuance of the nasal spray led to per 
ihanent freedom from the penile eruption 
Jwahn'**‘ancl Davidson'”' reported the appear 
itnee of 3fi acneform dermatosis during the 


*n Cat L \ And Keiaot L W ib d J I9M 
'•Paschea F andScMSEACE* VI B Arch Dermal i. Syph 
28 223 1933 

HiTBEIt H L andHASBR C F J Allergy 3 578 1932 
•Vmroke a H Arch Dermal 4 .S>ph 39 119 1939 
‘*•1 CiASPacBA* T D andWolfE A M J Allergy! 48 1932 
■laWiABEA u B M CIn North Amer ca 13 1047 1930 

XfiTCHEU. J H andJIrrCBELL W F J Allergy 16 IS 194 
•'••Kabb is lb d 10 233 1939 
‘•■Davidsom si T discussion to Kahn >»“ 
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grass pollen season or following nasal treatment 
w ith pollen extracts. 

Moreo\er, pollen allergj- can elicit specific 
reactions in a variety of organ systems, these 
reactions cannot, of course, be correctly inter- 
preted unless the patient simultaneously pre- 
sents tj-pical haj’ fe\-er sj-mptoms, or unless the 
S 3 -mptoms appear during the pollination time 
and disappear after avoidance of the specific 
agent. Sticker’®*' described migraine attacks 
partly alternating and partly simultaneous 
with the nasal manifestations. Some cases 
ha\ e been obsei^'ed in which the patients com- 
plained of marked dizziness and an increase in 
the flow of saliva, also of an increase in an exist- 
ing difficultj- in hearing -A few isolated re- 
ports tell of patients complaining of unusual 
precordia! pain similar to those encountered in 
angina pectoris; examination of the heart has 
not yet revealed any organic changes in cases 
of this kind. Neurologic manifestations ap. 
pear in the form of neuritides, but particularlj* 
as neuralgias of the supraorbital ner\e, as well 
as of other branches of the trigeminal There 
also occur, in the nerves of the e.\tremities, 
manifestations that can sometimes assume the 
proportions of a bilateral sciatica. We are 
not referring here to cases of this kind that xerj 
occasionally follow injections of pollen ex- 
tracts. Joint complaints of the nature of 
rheumatism are encountered relau\el> infre- 
quently. 

Gutmann’®** reported cases of almost un- 
manageable nasal hemorrhage, and Joachimo- 
xatz'®*' described menstrual irregularities, such 
asmetrorrhagia and menorrhagia, the latter can 
reach the degree of a sex ere genital hemor- 
rhage; in a case reported b\- Adelsberger and 
Munter,’*®* it ex'en led to a spontaneous abor- 
tion in the third month. It is uncertain, how - 
exer, whether hemorrhages of this kind are to 
be regarded as a direct or indirect consequence 
of mucous membrane allergx . On the other 
hand, the occasionallx* obserx’ed xaginal dis- 
charge maj- well be regarded as specific, since 
it is high in eosinophile cell content (Joachi- 
mox’itz'®’'). Similar genital manifestations 
are occasionallx- obserx-ed as part of an ana- 

Crtitv-VN, M J . et il Die Pollenallerfie Slniucb CmeliB. 

“*■ Jo.»CHniQ\TO, R. Med Kim 2J 294. 1924 

\DEi£BEacE».L.andMl.vTE*, H ibid 2S *60,1M2 


phx'lactic reaction following excessix-elj- strong 
pollen injections (see p 550). H. L. Huber 
reported 3 children w ith pruritus x-ulvae dur- 
ing the ragxxeed pollinating season. The 
sx-mptoms disappeared following treatment 
with pollen e.\tract. 

Inx'olx-ement of the gastro-intestina! tract 
may be suspected if there is intestinal colic; 
the latter may also appear after ox-erdosagp of 
pollen extract and especially following oral 
pollen therapj-. Intestinal disturbances occa- 
sionallj' act as hay fever equivalents Explo- 
six'e attacks of x-omiting sometimes appear 
suddenly during the hay fever season; these 
attacks are followed by the most sex-ere ab- 
dominal pain, which maj- be localized in certain 
sites, such as the epigastrium or the region of 
the gallbladder or of the appendix, and are 
occasionallx' accompanied bj' diarrhea Such 
sj-mploms sometimes simulate duodenal ulcer, 
cholec>stitis, or appendicitis so perfectlj* 
that operation is seriously considered The 
manifestations can be rapidly controlled by 
means of epinephrine 

One of the senior author’s patients, during 
especially severe hay fever attacks, xxould 
complain of a sort of rax-enous hunger that 
could be appeased immediately bx- ingestion of 
bread or other food This obserx-ation is of 
interest in \-iew of Eiselsberg’s claim’®” that 
anaphylactic states occasional!)’ lead to a verj’ 
pronounced h)'poglycemia 

Under normal circumstances, onlx- the mu- 
cosa of the upper respirator)’ tract is exposed 
to contact with pollen. Howex-er, the fact 
that all the mucous membranes of a hay fex-er 
patient can, in principle, react allergically to 
such contact with pollen is shown by Praus- 
nitz’ experiment”®: dusting of the anal mucosa 
of such patients xx-ith pollen elicits e.^trenieJy 
sexere pruritus with h)'peremia. Rarely, the 
unnarx' passages are mx-olx-ed, with sxmp- 
toms of unnar)' tenesmus and urgency. 

With the exception of the severe neuritides, 
xxhich represent a contraindication for specific 
treatment, all these hay fever S)'mptoms are 
hkelx' to respond favorab!)- to h)posensitiza- 
tion or deallergization therapy. 

At this point we might again call attention 
to the phenomenon of pronounced physical 
inadequacy and ps)-chic depression during the 

••••Eiseisbeic, K. r Wleo klin-Wchnschr. S3. 790, 1940 
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haj fever season, in both child and adult 
patients Thus Sternberg'®'"’ described a 32 
year old patient who became dull listless, 
confused, and totallj incapacitated dunng the 
months of August and September for eleven 
consecutive jears No symptoms of hay 
fever or asthma were present Skin testing 
with ragweed pollen was positive, and hypo 
sensitization resulted in marked improvement 
At the same time the resistance to staphylo 
coccic and streptococcic infections is appar 
ently lowered Moreover, there is a striking 
intolerance to alcohol Lastly, while many 
patients have a distressing overexcitability of 
the olfactory sense, some complain of a state 
of anosmia 

Finally, mention must also be made here of 
the fact that concurrent disease conditions — 
in themselves in no way related to allergy — 
often undergo a change, usually for the worse, 
rarely for the better, during the hay fever 
season This is true especially of gallbladder 
conditions and of gout, w hen they happen to be 
present along w ith hay fever 

E\ en more characteristic than the nature of 
the symptoms themselv es is the course of hay 
fever For it is almost directly dependent 
upon the patient’s exposure to pollen, on the 
one hand, and the weather on the other This 
explains why one often observes several sud 
den exacerbations and distinct remissions, of 
several hours’ duration, all taking place in 
one day Thus, in fair weather the patient is 
likely to suffer an attack every time he leaves 
the house, particularly if he should fake a walk 
in the country, or even if he travels by train 
or automobile As long as he remains in a 
closed or air conditioned room, the symp- 
toms, if any, are likely to be mild In rainy' 
weather they tend to be slight or absent 
However, it is occasionally observed that the 
symptoms do not improve even on cloudy 
days, this is usually due to the fact that the 
wind often carries great quantities of pollen 
from areas of fair weather 

The actual duration of symptoms m a given 
case can var\’ considerably, depending on the 
pollination season of the trees, grasses, or weeds 
responsible But even after the local symp- 
toms have retrogressed, there is a later phase 

i”*- STtRNBtEG L J Allergy H 89, 1943 


marked by the persistence for some time, 
of general weakness and heightened irrita 
bihty, with a tendency to recurrences of sneez 
mg spells or asthma 

Another frequent peculiarity of hay fever 
consists m the fact that, m the different pe 
nods of life, different organs show a greater 
predilection for the disease During child 
hood, the eyes and nose and occasionally the 
skm as well, are affected, in addition to these 
localizations, youths are likely to show in 
volvement of the pharynx and the bronchi, 
while in adults asthma is not rarelv the out- 
standing factor 

One occasionally hears the claim that when 
the patient reaches an advanced age, the dis- 
ease disappears spontaneously This is a 
relatively rare occurrence, indeed, elderly 
patients do often present milder symptoms, 
but it must be said that this is especially true 
of patients who have learned to avoid dan- 
gerous exposures Cases presenting asth- 
matic symptoms show the least tendency to 
spontaneous improvement On the other 
hand, hay fever and pollen asthma do not, as 
a rule, tend to shorten life Patients present- 
ing even very severe sy mptoms often live to a 
ripe old age There have been a very few 
reports of cases in which asthmatic attacks of 
long duration caused death 
Hay fever most commonly has its onset 
between the ages of 16 and 35 y'ears How 
ever, the disease can appear in infants The 
youngest case on record appears to be that of 
Wittgenstein’s’**' own child, who presented 
charactenstic symptoms at the age of 8 months 
But, as Wittgenstein took care to point out, 

It was possible to make this diagnosis only 
because both he himself and his older son also 
suffered from the disease He was therefore 
espeaally inclined to think of the possibility 
of hay fever when he observed the infant’s 
“cold” appearing during the hay fever season 
and not clearing up until the season was over 
Aside from this case, reports on age incidence 
at the time of the first appearance of polli- 
nosis— and especially those relating to the first 
year of life — differ extraordmarily, depending 
on whether they are based on the material of 
an allergist (eg, Scheppegreil®") or of a 
pediatrician (e g , Bray”) Table 42 sum- 
marizes these data 
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According to Stoesser,*’®* onl}- s fen children 
manifest signs of hay fever during their first 
year of life, many more in their second \'ear, 
and then there is a rapid increase in incidence 
in the preschool age. The present writers 
ha\e seen more and more children with hay 
fe\er everj- j'ear, and also, regrettably, 
children with pollen asthma, so that they are 
of the opinion that allergization of the youth 
IK'ing in large cities is definitely increasing. 
All age groups between 5 and 14 \-ears are 
afflicted, and most particularly children be- 
tw een the ages of 7 and 1 2 j ears. 

On the other hand, hay fever can also make 
its first appearance in persons of advanced 
age. Thus, Clarke and Leopold*^ reported the 
case of a retired admiral who had spent most 


Table 42 — /l|ej of OnstI of Hay Fetor According to 
Sckcpptgrdl*^ and Br<i\ ’ 
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of his life either at sea or in countries where 
there was no ragweed, and who exhibited his 
first hay fever sjTnptomsat the age of 76 years. 

Sex does not appear to be of any signifi- 
cance in this respect. 

7. Diagnosis 

One might expect that it would be easy 
enough to recognize a tjpical form of hay 
fe\er, with its manifestations of imtalion of 
the nose and ej’es. And yet it is a common 
occurrence for the patient — and the phj'sjcian 
as well — to think at first only of an infectious 
“cold,” especially when the patient is a child 
in whose immediate family there is no historj’ 
of hay fever. 

The four following clinical features are char- 
acteristic of the disease: (1) unless adequately 
treated, persons who ha\e once acquired hay 
fei'er reguJarJi' suffer annual recurrences at 
*”> Stoesse*, a. V • Journal Lancet 62: 174. 1942 


the same time of the year; (2) the sjTnptoms 
are alwaj-s of the same tj-pe, though over a 
period of \ eats they may undergo some change, 
in that the conjunctival and nasal sj'mptoms 
retrogress and are dominated by asthmatic 
manifestations, (3) there is marked improve- 
ment or even disappearance of the disease 
sj-mptoms following a sta}' in a closed or air- 
conditioned room or the onset of rain, (4) 
although subject to certain individual and 
sometimes unexplainable variations, the sjTnp- 
loms will correspond roughly with the air- 
borne pollen counts of the causative pollen or 
pollens, provided the observ’ations are made 
more or less in the patient’s vicinity, and more 
especially n ith regard to whether the count at 
any given time exceeds or falls below the pa- 
tient’s •‘cniical” level of tolerance. 

When these four pomts are duly home in 
mind, the physician w ill not make the mistake 
of confusmg poUmosis with allergic rhinop- 
ath> — aside from those exceptional instances 
that will be discussed below The writers, 
therefore, reject the terms "seasonal hay 
fever” and "perennial hay fever,” since they 
both make use of the designation hay fever 
and thus lead to confusion and error It is 
important to remember, above all, that 
allergic rhinopathy — the writers’ name for a 
vasomotor rhinitis of allergic origin — is in no 
wa> dependent upon the pollination seasons of 
trees, grasses, or weeds .And even if the con- 
dition should assume a periodic character as 
the result of coincidental regular exposure to 
allergens other than pollens at certain seasons, 
and thus sunulate hay fever s>Tnptoms, the 
differential diagnosis can be made with relativ e 
ease by appropriate interrogation, testing, 
and on the basis of the observation that the 
attacks are of relatively brief duration 

A case reported by ilolinie will serve as a 
good illustration: a hairdresser, who regularly 
applied ms powder (orris root) to ladies’ hair 
at carnival time, mvanabl}' suffered sneezing 
spella, lacrimation, and nasal discharge at this 
time Another case is that of a druggist who 
annually received and prepared large ship- 
ments of roses m the month of June and alw ays 
became afflicted at this time with a severe 
“cold” and sneezing spells, which persisted as 
long as the roses remained fresh. (It should 
be borne in mind that cultivated roses do not 
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shed pollen ) In this connection there may be 
mentioned also those attacks of rhmopathy 
that appear after ingestion of certain kmds of 
fruit However, even when these attacks of 
nasal or asthmatic symptoms appear in the 
spring or early summer, the differential 
diagnosis may easily be made by taking a care 
ful histoiy and b> considering the four charac 
teristics outlined above 
On the other hand, there are also some well 
founded exceptions to the rule that hay fever 
IS dependent upon a given pollination season 
For example, any patient who is regularly 
afflicted with hay fever sjmptoms in the sum 
mer or fall, may also present these manifesta 
tions m the winter if he is exposed to contact 
with flowers sent from the south, for example 
The same may happen if he uses insecticides 
containing pyrethrum, for many fall hay fever 
cases are hypersensitive to the pollen of py 
rethrum (Feinberg'*”) Furthermore, patients 
will suffer at any month of the )ear m different 
latitudes, provided the local vegetation to 
which they are sensitive is m bloom Thus m 
Bombay grass pollination takes place in the 
months of November and December, in Cairo, 
in February, and so on Lastly, pollinosis, 
properly speaking, must not be confused with 
certain conditions of nasal imtation that are 
likewise elicited by plant products early in the 
summer We refer to the mechanical irrila 
tion of the mucous membranes by the so called 
‘ hairs” of royal palms plane trees, etc 

ETIOLOGIC DIACXSOIS 

For quick identification of the pollen re 
sponsible in a given case of hay fever, it is 
necessary, above all, to take a thorough his 
tory with regard to the time and place of the 
onset of the attacks as well as to the nature of 
the local flora The pollination calendars 
found below will be particularly helpful, since 
they present a summary of the pollination 
times of the most important plants to be con 
sidered in this connection When the nasal 
and skin tests are negative, u is advisable to 
expose slides, coated with an adherent solu 
tion * outside of the windows of the patient s 


msFlINBESS S M JAMA 102 Ij57 1934 

•For this purpose a fine film of petrolatum glycern cediroil 
or glycerin jelly with or ts thout the add t (m of mctbyl green may 


room The pollens caught on these slides are 
identified by a botanist If there are any that 
have not been tried on the patient skin or nasal 
tests are performed to ascertain w hetfier or not 
they are allergenic for the particular patient 
In this manner the authors succeeded in a few 
cases, in determining that the pollens of certain 
trees bushes, and flowers that very rarely act 
as allergens were actually the causal agents 

(1) Pclltnalton Calendars 
A prerequisite for successful diagnosis and 
treatment of pollinosis is an accurate knowl 
edge of the plants and pollination times in the 
patient's locality In order to become ac 
quamted with the local flora, the physician 
should undertake pollen counts himself This 
IS done by covering a microscope slide with a 
thm layer of white vaseline, glycerin or cedar 
oil, and exposing it for twenty four hours in 
some suitable spot (window sill roof ledge, 
etc ), the slide should be placed in a horizontal 
position, and must be reasonably sheltered 
from sun and possible rain After exposure, 
the pollens on the slide are compared with 
specimens in a reference collection which can 
either be purchased or made with known 
pollens The pollen grains are counted under 
low magnification, according to Durham, itis 
convenient to make the count for 1 8 sq cm 
of the slide During the summer and fall 
many metropolitan newspapers publish daily 
‘pollen counts” made by various observers 
but m the opinion of M \\ alzer and the au 
thors these are not too reliable since they are 
generally made only in one place (usally the 
center of the city) instead of at five or ten 
wide/y^ separated points and they certainly 
do not accurately reflect the conditions of 
exposure of persons living in suburban areas 
Alternate methods chiefly of investigative 
value involve removal of pollen grams and 
similar small floating particles from the air by 
means of impingement with centrifuge or 
vacuum apparatuses by electrostatic pre 
apitation or by filtration 

Because of its simplicity, the grav ity method 
of air sampling is the one most commonly 
employed, despite its recognized shortcomings 
The numerical values of the counts by the 
gravity slide method are only very rough and 
onaccurate indications of the actual v olumetric 
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\-alues of the pollen grains per cubic 5’ard of air 
as determined by volumetric deMces (Dur- 
ham*®®). This Is due to \'ariations in the size, 
specific gravity, and surface characteristics of 
the grains, and in wind velocitj-. Howe\-er, 
for practical purposes such numerical data are 
not of greater clinical significance than the 
simple obser\'ation of the appearance in the 
air of a given species of pollen in numbers 
sufficient to produce clinical sjTnptoms, and 
the determination of the period during nhich 
clinically significant numbers are present 
(Gottlieb and Urbach*®®*) 

Since the phj'sician does not always ha\ e the 
time or facilities for performing such counts 
himself, pollen surveys that have been made in 
many locations in the United States will be 
found helpful. Naturally no single pollen 
calendar can apply throughout an area as vast 
as America. Thus, according to .\ D. Hop- 
kins,*®” other conditions being equal, the 
variation of the poUmation time in tem- 
perate North America occurs later to the north- 
ward and eastward in the spring and early 
summer, the reverse being true in late summer 
and autumn. This progression takes place at 
a general average rate of 4 days to each degree 
of latitude and e^ ery 5 degrees of longitude. 
The average advance of the season per day is 
17 miles northward and 62 miles eastward 
E\en in areas at the same elevation, there are 
often %-ariations of weeks between the begin- 
ning of the anthoperiod in one district as 
against another, depending on the geographic 
location. The topography of the land, and 
particularly the altitude, the climate, the 
character of the soil, conditions resulting from 
culth-ation, rainfall, and sunshine, all are 
factors making for considerable differences 
The ideal, of course, w ould be a pollen calendar 
for eveij* laige city and for 100 square 

miles or so of territor>'. 

Since no such collection of data exists, Gott- 
lieb and Urbach*®” ha^e endeavored to gather 
all the available material and to compile from 
it nine graphs, each one representing an area in 

"••DiniH.m.0 C.- J ADergy 15- 2’S. 19-H 
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which like phenologic conditions prevail.* 
Tilts is mtended to ser\'e as a sort of guide to 
the A-arious tj-pes of pollens with which the 
phracian may have to test his patient, as well 
as to the dates on which the manifestations of 
haj fever may be expected. 

Naturally, certain sources of error are in- 
herent in pollen sur\'eys, whether made bj’ 
atmospheric count or by botanic observation. 
In the first place, the beginning as well as the 
end of the pollination period depends from 
\-ear to jear on meteorologic factors, particu- 
larly the range of temperature, the percentage 



Fic 250 POLLDvMiovTnoss or OntPlaxt (O&ciusD 
Grass, Daeiilu ilmierata) d»* See ScccESsn-E 
Vsuts d: Ove Loc\tio\ 

Note marked \-anation (as much as four weeks) la onset 
and cessation of pollination in certain }'ears 

of sunshine, and the amount of precipitation. 
Thus, an especially warm spring and summer, 
with hea\y rainfall, will appreciably advance 
the date of the first blooming, whereas a cold 
and dr\' preseason will delay it The pollen 
calendar cannot do more than gi\ e the average 
dates. Figure 250 shows how, under certain 
circumstances, flowermg can be hastened or 
retarded by as much as from tw o to four w eeks. 
It will be seen that the onset of pollination 
of orchard grass {Dact)lis ^lomerala) was 
found in one locality to var\' m sLx consecuti\ e 
x-ears from May 2 to May 29. 

In the second place, e-xtraordinarj' weather 
conditions can quite suddenly convert to major 

• He tefin “jJant pbeoology” de*ignates tie dspeodence of the 
mani^^tBhons of plant life on climatic and jeogfaphic 
conditioiis. 
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factors pollens that under normal circum 
stances are relatively unimportant in a given 
area Thus, Feinberg and Durham”” re 
ported that m the Chicago area in 1934 — in 
contrast «!th other years — the pollens from 
certain trees and from certain Chenopodtales 
(eg, Russian thistle) were the prmcipal 
allergizing agents Duke'”* made the oppo 
site observation, namelj, that pollens ordi 
nanly abundant in Kansas Cily, Mo, were 
either absent or nearl> so in a season with 
unusual weather conditions 

Furthermore, in isolated cases — owing pn 
marilj to uncommon conditions of exposure- 
individuals may be allergized hj the pollens of 
trees, flowers and hushes that only veiy rarely 
cause hay fever For example Dutton”” 
and Phillips”*'' showed that in fields near El 
Paso, Tex , and Phoenix, Ariz , respectively, 
where the common sugar beet (Bela ttiigans) 
a member of the family Chempoitaceae, is 
intensively cultivated, some cases of hay fever 
are due to its pollen, which is shed from early 
May to mid June Plans to augment greatly 
the acreage devoted to this plant may well 
lead to an increase in the number of such cases 
McMinn and Graham”*' found that the pollen 
of the mirror plant {Coprosma batterx) an 
ornamental shrub widely planted m California 
and pollinating from the beginning of April to 
the end of June, yields positive skin tests in a 
considerable group of patients with hay Sever 
Langley reported an unusual case of hyper 
sensitiveness m a nurseryman to the pollen of 
an exotic plant Ptqtiena tnnema, as a result 
of hothouse exposure during the winter The 
senior writer encountered 2 exceptional cases 
ui which hay fever was evoked by the pollens 
of tree of heaven (Ailanthiis glandulostis) and 
horse chestnut {Aescuhis hippocastamim) re 
spectively Mention should also be made here 
of the possibility of allergy to insect borne 
pollens under appropriate conditions 

A third important source of error lies m the 
fact that even within a relatively small area 
differences m elevation above sea level play a 
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Significant part m advancing or delaying the 
date of first pollination by as much as a month 
or more This applies, for example to the 
differences in the anthoperiods as between a 
valley and adjacent mountains Thus Hop 
kins”” determined that for each 100 feet of 
altitude the delay amounts to about one day 
It IS also well known that the nature of the 
flora present vanes greatly with increasing 
altitude 

Despite all these obvious and inevitable 
faults, such tabulations of data as the pollen 
calendars are certainly of great general value 
to the physician and have indeed proved them 
selves to be very helpful m practice 
The tree, grass, and weed seasons may, to a 
certain extent, overlap Thus, the season of 
tree pollination sometimes extends into that 
of grass pollination There are, of course, 
considerable areas in the south where the flora 
IS in bloom through the entire year AH this 
IS clearly indicated in the accompanying 
tables 

In the last twenty eight years, 173 papers 
have been written on the subject of the distri 
button and pollmation times of plants produc 
mg hay fever in smaller or larger areas of the 
country The cities and regions from which 
these surveys have been reported are graphi 
cally shown m Figure 231 From this it 
may be seen that certain rather extensive 
areas have never been covered In a critical 
rev lew of existing pollen surveys, this and other 
deficiencies were fully discussed by Gottlieb 
and Urbach ”” 

It has hitherto been customary in such work 
to divide the United States into districts 
according to state boundanes or into the usual 
geographico economic units From the pheno 
logic point of view however this approach is 
obviously incorrect Even where states are 
bounded by rivers, the same flora is practically 
always established on both banks Hence, we 
have more logically resorted to the botanic 
vegetational areas painstakingly delmevted 
by Livingston and Shreve*”* It was found 
necessary to modify the map of these authors 
to accord with the fact that we are solely con 
cemed with plants capable of producing hay 
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fever, rather than \\ ith all the flora. Figure bination of observations from widely sepa- 
252 presents a division of the United States, rated localities, climatic variations, differences 
according to these principles, into nine zones m the time of planting of cultivated species, 
By combining and, so to speak, “averaging” and other factors. This is especially true in 
for each zone the score or more sun.’ej’s made regard to the spring and early summer seasons, 
in separate localities, comprehensi\T data were more so than with respect to the late summer 
obtained. The results are given in Figures and fall 



for otber plants 

Fio. 251. Spot Map of Locujties as-d .Ake^s or United States tor Which Pollen Studies Have Been 
Reported 


Second sunej' in same region is indicated by cross-hatching 

253 to 261, which constitute pollination calen- It should also be pointed out that many 
dais for each of the nine zones. plants pollinate sporadically both before and 

^’otalltheplantsmentionedinthelilerature after the principal season, that local circum- 
are included in the graphs. Only those of stances may influence the dates o\er a limted 
considerable importance were selected The area, and that unusual weather conditions 
main pollination times are represented in may correspondingly accelerate or delay 
hea\w unbroken bars This tends, in most in- lination. All this is sigmfled in the calendars 
stances, to show somewhat greater length bj' the inlemipted Imes Fina!l>', the various 
than is true of the actual season at any one trees, grasses, and weeds have been graded, 
place in any one year, because of the totaling according to their frequen^' and importance, 
of the commoner annual deviations, the com- into three groups: those that play a major part 
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in the causation of hay fever, those of second 
arj significance, and those of lesser conse 
quence This is indicated m the designations 
on the graphs by boldface, capitals and 
ordinary tjpe respectivelj 
Needless to sa>, other plants besides those 
listed in these calendars maj less often be re 
sponsible for occasional cases of poUinosis 
whether as a result of unusual exposure or of 
extraordinarj weather conditions For locah 
ties near the boundary of a zone, it is suggested 


proximately coincides w'lth the southern coastal 
plain, with a northward extension along the 
Mississippi delta to the southwestern tip of 
Kentucky Roughly this includes the south 
em part of South Carolina the southern two 
thirds of Georgia and Alabama northern 
Florida, the western tip of Tennessee Missis 
sippi Louisiana and southeastern Texas 
The season extends from Ma> to September 
or October and tends to be longer in the more 
southern reaches of the region The incidence 



Tig 252 Schematic Division of United States into Nine Pollination Zones with Respect to Hat Fever 
Producing Plants 


that the calendar for the adjacent zone also 
be consulted 

It should also be noted that there is a form 
of summer hay fever of unknown origin, also 
referred to as ‘ X hay fe% er,” in the south 
eastern states, and accounting for more than 
half of the cases during that season, orapproxi 
mately 10 per cent of all hay fever in the 
region The symptomatology is typical, often 
complicated by asthma, and eosmophils are 
present in the nasal secretions Accordmg to 
replies to a questionnaire by odehouse*** and 
Efron, the distribution of this condition ap 


of the disease also appears to be greater in the 
more southern section, particularly in New 
Orleans Symptoms are worse at night and m 
the eady morning Although the season 
corresponds fairly closely to the period of grass 
pollination, all skin and conjunctival tests 
with pollens are negative On the basis of a 
correlation in distribution, WeiF®°* suggested 
the possibility that sensitivity to the citrus 
white fly or to the pecan scab {Cladosponum 
ejfuium), a fungus, might be responsible, but 
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this has not been corroborated Studies b> a 
committee®''^ and b> individual investigators 
have >ielded no evidence implicating air 
borne fungus spores, smuts, seventeen species 
of insects, commercial fertih 2 ers and insecti 
cides It has even been suggested that the 
cause may be sensitization to a virus exposure 
to which IS seasonal (KorJcneJJ) Fuither 
investigations are being conducted, with par 
ticular reference to fungi 

(2) Allergy Testing 

Before considering the tjpe of testing to be 
employed, it is necessary to discuss the ques 
tion of whether to use mixed or single extracts 
The present writers agree with Scheppegrell*’ 
and others that the mixed extract will fre 
quentlj lack the particular pollens that are of 
importance in a given case, and that it is 
therefore preferable to make tests with single 
extracts, according to the local flora 

Since the best therapeutic results are ob 
tamed when the patient is treated with all of 
the pollens capable of eliciting his hay fever, 
it IS essential to identify them For this pur 
pose, the patient is usuall> subjected to scratch 
or mtracutaneous testing Unfortunately it 
must be admitted however that neither a 
positive nor a negative result of such tests 
IS always diagnostically dependable TIius 
Kern,*'’« Kahn ^\llme^,««J Peshkin"** 
Colmes the senior author, and others have 
observed that from 2 to 13 per cent of their 
pollinosis cases gave negative skin but positive 
ophthalmic or nasal reactions Moreover, 
some patients, seen at the very beginning of 
their hay fever, maj give negative skin tests, 
the reactions beinjj positn e the followinj; year 
On the other hand, the mtracutaneous method 
very frequently elicits reactions even if there 
IS no nasal hypersensitiveness to the pollens 
(Rackemann and Smith Scheppegrell,*®^ 
Farmer Loeb and Petow,”'" and others) 
Baldwm*®*’ reported positive skin reactions 
and even successful passive transfer in indi 
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Viduals who did not have ha> fever and did 
not contract it later Freeman and Hughes 
Grubb and \ aughan and others demon 
strated that patients mav giv e positive reac 
tions to pollens with which for geographic 
reasons they could never have come into con 
tact Dlumstein and Tuft""'* reported that 
none of their patients with purely autumnal 
ha> fever was dinicallj sensitive to plantain, 
although 18 of them gave positive skm tests 
Nevertheless, skin tests have the great ad 
vantage that they maj be performed — with 
due caution — during the hay fever season, 
while this is not advisable with nasal and 
ophthalmic tests except in an air conditioned 
room 

As pointed out in some detail elsewhere the 
scratch method, while the least sensitive, is 
also the most specific One can either apply a 
small quantity of pure pollen on a scarified 
skm site moistened with N/20 sodium liy* 
droxide solution, or a 2 per cent solution pre 
pared by pharmaceutic firms and put up m 
capillarj tubes Only if this method fails to 
evoke a reaction should one proceed with the 
mtracutaneous injection of 0 02 cc of a 
I 10 000 pollen solution, and if this is negativ e, 
with a 1 1,000 solution A reaction is inter 
preted as positive when the injection site pre 
sents a wheal (possibly with pseudopoclia) 
exceeding I cm in diameter, along with sur 
rounding erythema It is not advisable to 
inject several concentrations at one time for 
their cumulative effect may bring on systemic 
reactions, nor for the same reason should too 
many related species of pollen be injected 
simultaneously 

Tlie writers are of the opinion that the nasal 
test simulates the actual conditions ot exposure 
far more closely than does any other test 
(Urbach**'^) However, it must be remem 
bered that only minute quantities should be 
insufflated (about as much as can be placed on 
a small platinum loop or on the smaller end 
of a toothpick) A positive reaction is mam 
tested by sneezing and watery secretion or nasal 
obstruction, while the control insufflation of 
talcum should not elicit any response A 
positive result on nasal testing nearl> alwajs 

waFbeeuah j and Hogues W II Lancet I 941 1938 
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indicates the presence of hj-persensitiveness to 
the pollen used. The disadvantages inherent 
m this method are, as Blumstein-®^* points out, 
that the patient may suffer from hay fe\*er 
sjTnptoms for seA-eral hours, and furthermore 
that uhen a test is positive, no more tests can 
be performed at the same sitting However, 
r\hen sj-mptoms make their appearance, they 
can be rapidly controlled by the use of \aso- 
constrictors, such as 1 per cent neosjuephrin 
or 3 per cent propadrine solution. For these 
reasons, this method is more time-consuming 
and requires more \-isits, hone\-er, in the 
writers’ opinion, these disadrantages are more 
than outweighed by its greater specificitj-. 
It is important to note that in cases of isolated 
pollen asthma, the nasal method fails to evoke 
reactions; in these instances, specific reactions 
can be obtained by ha\-ing the patient inhale 
highly diluted pollen solutions (see p 185). 

The ophthalmic test is performed with 
minute quantities of either drj’ pollen or liquid 
pollen extract applied to the conjunctiva of the 
lower ejelid As a control, talcum powder is 
similarly applied to the other ej’e A positive 
reaction is manifested within a few minutes by 
itchmg, marked redness, and sometimes swell- 
ing of the mucosa, while the control eye re- 
mams unchanged, subjectively and objectively. 
The local sjTUptoms can be managed promptly 
by administration of the eye drops mentioned 
on page 559 Peshkin-™* and others have 
observed positive ophthalmic tests m patients 
giving negathe skin tests Tuft,‘“ however, 
mentions the occurrence of positt\e ej'e and 
skin reactions both without clinical e\'idence 
of hay fever. 

Tests for hj-persensitiveness to scents are 
performed by exposing the patient to the 
odoriferous blossoms suspected, at a time 
when he is free of sjTnptoms. 

In CACiy case of hay fe\er, intracutaneous 
tests with dust, and sometimes with autc^- 
enous dust, should be performed. For, m 
the e.Aperience of the present writers and of 
others, failure to recognize the presence of a 
concomitant allergj- to dust may well be the 
principal reason for the failure of hay fe\'er 
therapy in certain cases Furthermore, when- 
e\er the histor}* suggests the e-ristence of food 
allergA', or of allerg}* to an inhalant other than 
»n*BLCkSWi'..G I J AU«rgy».jn.JW7. 


pollen, appropriate skin tests or preferably 
exposure trials should be made. The same 
applies to those cases in which specific treat- 
ment produces unsatisfactory* results. 

Serologic Tests . — It would, of course, be far 
simpler and far less hazardous if one could per- 
form tn utro such tests as precipitation, ag- 
glutination, cytolj'sis, and particularly com- 
plement fetation tests. Tliese tests would 
make it possible to arrive at a diagnosis with- 
out requinng the patient to be present; a few- 
cubic centimeters of blood taken from the pa- 
tient white he is in the country, for example, 
could be sent to the laboratory of a diagnostic 
institute in the city, and would suffice for the 
purpose of performing serologic reactions. 
Unfortunately, however, despite numerous 
efforts in this direction, no practical results 
have as yet been achieved (Cohen and Wel- 
ler,”* Hensel and Sheldon**®'). It is true that 
Xeisser, Sachs, Klopstock, and Witebsky haAC 
shown that the complement fixation method is 
useful for demonstratmg an antigen-antibody 
reaction; in practice, however, it has been 
found that too many sources of error still ob- 
tain in this method 

.■\lbus*®'* alone clauned to have succeeded, 
in a high percentage of cases, in serologic identi- 
fication of the allergen in pollen hj-persensi- 
tiveness The technic he employed corre- 
sponded to the Hecht modification of the 
Wassermann test The results of investiga- 
tions by the senior author, in association with 
Brandt, regrettably do not permit a full con- 
firmation of the optumstic claims of .\lbus 
But it can by no means be denied that in 
principle it should be possible, in these condi- 
tions. to identify the allergen by serologic 
methods. 

8. Therapy 

There can be no doubt that the mtensity 
and the course of hay fever can be appre- 
ciably dimmished and abbreviated when ap- 
propriate prophylactic measures can be ap- 
plied. The prophylaxis may be disnded into 
the nonspecific and the specific measures 

a) NONSPECiriC PROPirxXAXIS 

This approach is of relatively little value, 
^ce not many patients have the time and the 

\iscs, G.. Ztschr f d. ges. eipef Mtd 96' 110, 1935 
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funds to employ this method It consists in 
sending the patient to localities either where 
the plant to whose pollen the patient is sensi 
tive does not grow, or where the given plants 
have not jet or have already pollinated In 
cases of hay fever due to grasses, an ocean 
voyage or sojourn m the mountains or in the 
desert is the only solution to the problem 
Patients who are allergic to ragweed pollen 
maj go to the White Mountains, the northern 
part of Michigan, west of the Rocky Moun- 
tams, or most heavily forested regions It must 
always be remembered however, that this 
change of climate is of limited value, since it 
does not help to increase the patient’s tolerance 
Although the total destruction of “stands” 
of ragweed has been sporadically attempted at 
various localities from time to time, little if 
anj thing has been accomplished thcrebj , and 
it is obvious that such an effort on a sufficiently 
wide scale is a task of well nigh inconceivable 
magnitude However, there have recently 
been developed chemical sprays (the most 
promising of which to date is apparently 
“2-4-D”) capable of preventing ffoiver forma* 
tion or at least pollen production and of effi 
cient widespread dissemmation (Grigsby***®) 
W'hile details of method remam to be worked 
out, It is quite within the realm of possibility, 
with the information already available, to 
develop a broad program designed to eliminate 
the production of pollen by the common rag 
weeds, without the undesirable features of the 
destruction of other vegetation including culti 
vated crops, or of possible danger to livestock 
Such a project would prove of immense benefit 
to the multitudes of hay fever sufferers 
Hay fever patients should sleep with their 
bedroom windows closed, although they may 
possibly be left open between the hours of 
10 pm to 4 a m , after which time many grasses 
and weeds begin to shed their pollens Air 
conditioning the bedroom, if feasible, will 
accomplish the same purpose more efliaentlj 
and comfortably In the dajtime, it is best 
to keep the windows closed, and to exclude 
plants and fresh cut flowers from the home 
Laundry that is put out to drj on the lawn 
should be carefully shaken out before ironing 
On coming home, patients should take off 
their outer garments before entering their 
woGmcsbyBH Science 102 99 1945 


bedrooms The patient s garments should 
not be shaken out or brushed out of doors m 
the summer Flat surfaces mcludmg floors 
and window sills should be wiped daily with a 
moist or oiled cloth Since hair will carry 
quantities of pollen animals should not be 
allowed m the bedroom Patients undergoing 
specific treatment should also avoid massive 
exposure (tnps by railroad or automobile, 
long walks or work in the open) since the state 
of insensitiveness achieved by treatment is 
not, as a rule, absolute If possible it is best 
to stay indoors on wmdy days The common 
commercial insecticides which contain pyreth 
mm should be avoided AVhen cosmetics, 
the contents of bedding, or mildew and molds 
m beddmg are suspected of being associated 
allergens, hypoallergenic cosmetics or allergen 
proof mattress and pillow encasmg should be 
employed It is advisable to recommend 
adequate rest and the avoidance of emotional 
upsets, noxious fumes, untant dusts, and 
possibly even excessive smoking 

b) SPECIFIC PROPMVLAXIS 
With the exception of the coseasonal method, 
the technics to be described below also belong 
to the prophylactic measures, smce institution 
of these — some months before the beginning 
of the hay fever season— is intended to prevent 
the appearance of hay fever manifestations 
Tbey include hyposensitization and deallergi 
zatjon methods, which will be discussed m 
separate sections 

A distinction is made, in prmciple, between 
two routes of administration the parenteral 
and the enteral The parenteral approach 
comprises the subcutaneous and the intracu 
taneous methods (The use of nasal spraj s of 
pollen extracts will not be discussed because 
it has not as yet proved to be satisfactorj ) 

But it IS not So much the route as the mode 
of administration that determines whether the 
particular method is properly regarded as a 
hyposensitization or a deallergization pro- 
cedure Asouthned on page 201, the principal 
difference between the methods of hyposensi 
tiza tiftn and of deallergization is that in the 
fonner one attempts by injections of grad 
uated doses of antigen to increase the quan- 
tity of antibodies circulating in the blood, 
while in the latter the object is to neutralize 
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the available tissue antibodies by producing a 
so-called microshock, thereby eventual^' in« 
hibiting the production of specific antibodies. 
The difference between these two most im- 
portant therapies m hay feAer is, therefore, 
rather a qualitative than a quantitative one 

It is generally believed that the preseasonal, 
perennial, and coseasonal methods actually 
increase the antibodies in the blood, conse- 
quently preventing the pollen aDergen from 
coming into contact with the sessile antibodies 
in the mucous membranes, and thus from enter- 
ing mto an antigen-antibodj reaction. These 
methods, while often beneficial, are of hmited 
\-alue because the titer of the circulating anti- 
bodies declines a few weeks after treatment la 
stopped, without a similar decrease of the 
cellular antibodies. How ever, w hen the treat 
ment is continued perenniallv for many years, 
the antibody titer in the blood and tissues may 
gradually decrease, according to the mvesti- 
gallons of Sherman and Stull,*’* thus leading to 
a state of deallerguation Freeman’s rush 
method,**** on the other hand. achie\es at 
least a temporarj' deallergization, ie, a tem- 
poral)’ satiation of the cellular antibodies In 
the writers’ opinion, oral administration of 
pollen is to be regarded as a skeptophylactic 
method of treatment, and therefore leads, 
when appropriately administered, to what is at 
first a temporat)* deallergiiatioo, which after 
a few years becomes permanent For a de- 
tailed discussion of the theories on which these 
methods are based, the reader is referred to the 
sections on dealleigization (p. 212) and hj-po- 
sensitization (p. 202). 

In a series of studies designed to place hay 
fe\er therapy on a sound immunologic basis. 
Loveless*®* demonstrated that a rough parallel 
existed between the amount of thermostable 
(‘‘blocking”) antibody present in the blood of 
preseasonally treated ragweed-sensitive pa- 
tients and the degree of clinical insuscepti- 
bilit)’ they exhibited. The degree of clinical 
resistance associated with a given amount of 
thermostable antibody A-aried decidedly with 
the individual, some requiring much more 
antibody than others for effecti^e immunity. 
The conjuncth'al reaction obtained with mini- 
mal amounts of antigen to determine the 
threshold of sensitiveness may serve as a 
**■ Lovcirss, M n : J launonoL 17- 14S, 1543 


simple index to the patient’s level of resistance. 
Lox-eless suggests that the incidence of satis- 
factory' clinical results might be increased by 
treating patients according to their particular 
immunologic needs, rather than empirically 
as at present Unfortunately, Gelfand and 
Frank*®* and others have failed to confirm the 
finding that the clinical results of hay fever 
therapy parallel the titer of the blocking anti- 
body, and the subject requires further investi- 
gation. But if a correlation can be shown, the 
method devised by Hampton, Johnson, Alex- 
ander, and Wilson*’* for the detection of the 
thermostable antibody by means of a precipitin 
reaction will do much to render this approach 
more practical Their technic requires only 
the patient’s serum, ragvveed extract, and a 
potent rabbit antiragweed serum It is much 
simpler than the passive transfer test, and 
does not require a human recipient 

On the basis of the transferable protective 
effects of the thermostable or blocking anti- 
body, a type of passive hv'posensitization was 
employed therapeuticallv' by Cooke et al.*” 
Blood transfusions from treated to untreated 
hay fever patients gave results which were 
sometimes striking. Obviously this method is 
not clinically practical. 

Before entering upon discussion of the 
various methods m greater detail, it is neces- 
sary to give consideration to the choice, prepa- 
ration. and standardization of pollen e.xtracts 

There are many divergent opinions as to the 
kind of poUen extracts to be employed. Some 
authors recommend treatment with only one — 
the most important or “representative” — 
species of pollen, e.g , timothy pollen extract 
in the case of hay fever due to grass pollens, 
and a mixture of short and giant ragweed pol- 
lens in cases of hv-persensitiveness to weeds. 
These authors assume that the plants belong- 
ing to the same botanic group are antigenically 
related — i e , that they have a common anti- 
gen. Other authorities recommend the use of 
m mm prrinl polv'valent pollen extracts, pre- 
pared for use in the area in which the patient 
lives. A third school of thought favors hypo- 
sensitization procedures with an extract con- 
taining all the pollens evoking positive cu- 
taneous or other reactions — an individualized 
therapy. 
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A number of in\estigators including the 
present writers ha\e opposed the first men 
tioned method — name)} treatment with an 
extract of the one leading pollen allergen ^or 
patients with multiple sensitivities Grub 
and \aughan found when the> tested 21d 
grass allergies with ten different grass pollens 
mtracutaneoush that 17 per cent of the pa 
tients reacted to onl> one species of pollen 
(not all of course to the same l\ pe) and 83 per 
cent to two or more grass pollens The single 
species with the highest incidence of positive 
reactions was redtop to which 6a 6 per cent of 
the group reacted If, for example onl^ red 
top had been used for testing one third of the 
grass allergic patients would not have been 
detected Furthermore, smee about one sixth 
were found to be stnctl) species specific in 
their reactivitj the> would have received no 
benefit from treatment with redtop extract 
alone 

The second method is recommended when 
testing cannot be performed for extraneous 
reasons The objection that emploj ment of it 
involves the risk of sensitizing the patient to 
additional previously innocuous species of 
pollen IS hkelj to be of a stnctlj theoretic 
nature in the writers opinion The sugges 
tion sometimes made that this method does 
awa> with the necessii> for all testuig is de 
cidedl) not in the interest of rational thera 
peutics 

Most authors now believe that the most effi 
cacious treatment is administration of mixed 
pollen extracts containmg all (hose species to 
which the patient gives definitely positive 
skm reactions It must be borne in mind of 
course that hav fever _patients not uncotn 
monly react stronglj to skin tests with species 
of pollen that do not evoke clinical manifesta 
tions On the other hand there are also some 
patients w ho fail to react to skm tests although 
thej will react to nasal or bronchia! tests with 
the same pollen in other words the results of 
skm tests are b> no means a dependable cn 
tenon m every case This difficulty can be 
circumvented in the writers’ opinion bj first 
performing nasal or if indicated bronchial 
tests and bv preparmg the extracts in accord 
ance with the results of such tests 

The preparation of pollen extracts is of m 
terest to the ph> sician onl> in so far as the 


extractmg agents are concerned \er> few 
doctors will trouble to prepare their own ex 
tracts smee thev are so readi!} obtainable com 
mercially It suffices therefore to sav that 
diy pollens are treated with ether or carbon 
tetrachloride in o'der to remove their oil) 
portions which on injection would irritate the 
skm and which wojld also cloud the extracts 
\arious extractmg agents are then used to 
remove from the dr> pollen the water or 
salme soluble print pies responsible for ha) 
fever The solution emploved determines 
the keeping properties of the pollen extracts 
Those made w ith the phenolized alkaline saline 
fluid of Coca are said to deteriorate after about 
three months Extracts made in solutions 
contammg gl> cenn (46 per cent) as advocated 
by Clock appear to possess the greatest sta 
bilit) the) are however quite often irritat 
mg and painful * Black suggested the addi 
tion of 1 per cent but) n to alleviate the pam 
Moore and Lnger advocated an extractmg 
fluid containing a per cent dextrose and 0 a per 
cent phenol with the addition of a sodium bi 
carbonate buffer G T Brovvn insists how 
ever that this solution is less stable and sub 
ject to contamination by fungi The con 
sensus toda) is that not too strongl) gl) 
cerinated extractmg fluids are the best 
Efforts have also been made to prepare 
extracts that would be more slowly absorbed 
Without going into details the follow mg 
methods should be mentioned glycerolated 
extracts (Clock) alum precipitated extracts 
(Sledge) formalized extracts (Cooke Stull 
Hebald and Loveless) extracts in lanolin and 
olive oil (Naterman) in almond oil (Femberg 
and Bernstem) 1) ophilized pollen extract 
homogenizecferectncan) into sesame oil'('rau6 
and Rubens) extracts m gelatin (Spain Fuchs 
and Strauss) pollen tannate (Naterman) and 
pollen antigen h)drochloride (Rockwell) It 
IS claimed that patients exhibit a greater toler 
ance to such mixtures that a higher maximum 
dosage can be giv en w ith safety and w ith few er 
mjections that constitutional reactions occur 
less frequentl) and are milder when the) do 
occur that more effective clmical relief can 
be obtained with their use and last!) that 

•InlbeciserfathldthatbadunusualyM ere pa n oreof 
wasabetopro « a hyperwnsit eness to ?I>cer n by the fa t that 
a^cennsowios lory I kew seb ought case ere re tal pa a 
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patients so sensitive that they accept poorly 
the usual aqueous pollen therapy, can better 
tolerate these mktures However, the verj’ 
fact that so many different preparations haw 
been introduced clearly shows that, while the 
basic ideas may be good, the preparations do 
not entirely achieve their goal 
The question of the standardization of pollen 
extracts has also received considerable atten- 
tion. It IS generally conceded, howe\er, that 
no entirely satisfactorj’ method has as \ et been 
devised for standardizing the extracts accu- 
ratel}", as far as potencj is concerned This is 
because we are attempting to apply a chemical 
measure to a biologic acti\ ity 

In 1911, Xoon-®^ adopted as one />©//?» tottl 
the quantity of allergen contained in an extract 
of 0 000001 Gm of pollen Objections were 
raised to this unit on the grounds that a given 
weight of different samples of one species of 
pollen does not always contain the same quan- 
tity of the hay fever excitant, and, furthermore, 
that there are often great discrepancies be- 
tw een the weights of unrelated pollens and their 
content of hay fever excitant 
Similar to the Xoon method is the uetghl by 
volume system — a given weight of pollen ex- 
tracted with a given volume of fluid For 
example, if 1 Gm of pollen is extracted with 
1,000 cc of fluid, this is a 1:1,000 solution, 
which means that each cubic centimeter con- 
tains 0.001 Gm. of dr>' pollen Against this 
method the objection was raised that the entire 
pollen grain is weighed rather than the active 
substance, and, furthermore, that the assump- 
tion that it will jield extracts of equivalent 
activity is erroneous (Coca*®^) 

In 1915, Cooke^®"^ introduced the determina- 
tion of total nitrogen content, by the Kjeldahl 
method, as an index of protem content. His 
unit was expressed in terms of fractions of a 
milligram of total nitrogen. But, smce the 
total nitrogen represents nonprotein as well 
as protem nitrogen, this determination is b> 
no means an accurate index of the allergenic 
aclh ity of an extract 

For these reasons, Cooke and StuU,*"^ in 
1933, suggested standardization bj determina- 
tion of the protein nitrogen as the measure of 

»«Xoos,L Lancet!. ISn. 1911 
“=Cocc. F-J Allergy 4: 3 j4. 19J1 

Coorg, R A r Laryngoscope 25- lOS, 19IS. 

Idem and Smi, .X J .XUergyl *7,19J3 


protem content They define a protein nitro- 
gen unit as one that represents 0 00001 mg. of 
protein nitrogen, as estimated by precipitation 
of the albumin fraction with phosphotungstic 
acid. However, Coca,*®^’ Bowman,*®®® and 
others were unable to find any correlation be- 
tween the activity of the extract and the pro- 
tem nitrogen content 

Coca*®** redefined the Xoon unit chemically 
as the quantity of pollen extract that contains 
000001 mg. of total nitrogen (Coca -Xoon 
unit). The objection to this method is again 
that the total nitrogen determination does not 
necessarily bear a relationship to the amount of 
active material. 

These numerous methods of estimating the 
antigenic properties of pollen extracts obvi- 
ousl> tend to create confusion. The general 
opinion is that there is no true relationship 
between any nitrogen determination and the 
biologic activity of the extracts Arbesman 
and Eagle*®** reported the ratio of the anti- 
body-neutralizing activity of four similar 
ragweed pollen extracts — prepared in 1939, 
1937, 1933, and 1929, and then stored at tem- 
peratures of from 4 to 8 C. — as found to be, m 
respectu'e order, 100:16:4 5:1 2, indicatmg a 
fairly rapid deterioration Despite the wide 
differences m the biologic activities of these 
four extracts, their protein nitrogen contents 
and their ratios of protein nitrogen to total 
nitrogen were identical These authors also 
demonstrated that the protein nitrogen content 
is an uniehable measure of the biologic activity 
of pollen extracts bj’ comparing the results 
obtained by direct anaphylactic procedures 
with those obtained by immunologic tests, 
such as passive transfer (Arbesman and 
Eaglet*) The studies of Stier et al *®**“ like- 
wise indicate that neither the protein nitrogen 
unit nor the total nitrogen unit is an adequate 
measure of potency, as well as showing that 
the nature of the extracting fluid employed is of 
considerable importance. In other words, a 
pollen extract having a low protein nitrogen 
content may be high in antigenic activity, and 
vice versa We, together with many others, 

BoincAS. K. L ibid $ J4I,1934 
•«Coc*.A F ibid. 5. 343,1934 
WAiBEUtvK.C E.aDdE.iGLE.n ibid. 11-13.1939 

Sno. R F E , McXeu, A L . and E».ssno«f, J : Ana. 

Allergy 3. 401, 1945. 
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therefore prefer the weight bj volume stand 
ardizalion in combination with the original 
pollen unit system of \oon 
Table 43 presents a comparison of all the 
unit systems discussed above 
Recently , Rockwell*®’’ holding that the 
other methods are unsatisfactory introduced 
the molar standardization of ragweed pollen 
extracts For this purpose two determina 


est dilution of antigen that ehcits in pollen 
sensitive individuals either a positive s in 
reaction or a reaction of arbitranly chosen size 
This method was sharply cnticized as being of 
httle or no value as a measure of biologic 
activitv although it has been apphed with 
more success to dust and other extracts 
Another method is the complement fixation 
technic using rabbit antiserums which is 


Table 43 — Companion of Lnit I alues of PMen Extrads (TufO'^) 


Ld ts 



CompiTBtive Vb 

luM 

Pollen Uo ts 

Toul 
\ troees 

P oten 

Un IS 

Dilu liens 

loUenumt extractive from 

1 


0 OOOOlf 

0 64 

1 CC of 1 1 000 000 

0 001 mg pollen (Noon*®) 

10 


0 00016 

6 4 

1 cc of 1 100 000 


too 


0 0016 

64 0 

1 cc of 1 10 000 


1 ooo 


0 016 

6t0 0 

1 cc of 1 1 000 


10 000 


0 16 

6 400 0 

1 cc of 1 100 

Total nitrogen Kjeldahl 

0 00001 

0 62o 


0 4 

1 cc of 1 1 600 000 

method (Cooke*®*) 

0 OCOI 

6 2o 


4 0 

1 cc of 1 160 000 


0 001 

62 0 


40 0 

1 cc of 1 16 000 


0 ot 

62o 0 


400 0 

1 cc of 1 1 6G0 


0 1 

6 2a0 0 


4 000 0 

1 cc of 1 160 

Protein nitrogen 0 00001 

1 

1 s62o 

0 00002a 


1 cc of 1 640 000 

mg of protem nitrogen 

10 

la 62a 

0 0002a 


1 cc of 1 64 000 

(Cooke and Stull**' ) 

too 

Ia6 2a 

0 002a 


1 cc of 1 6 400 


1 000 

1 562 5 

0 02a 


1 cc of 1 640 


10 000 

15 62a 0 

0 2a 


1 cc of 1 64 

y\eght of pollen per volume 

I cc of 1 1 000 000 

I 

0 000016 

0 64 


of extractive 

1 cc ofl too 000 

10 

0 00016 

6 4 



1 cc of 1 10 000 

100 

0 0016 

61 0 



1 cc of 1 1 000 

1 000 

0 016 

640 0 



1 cc of I 100 

10 000 

0 16 

6 400 0 1 



Pollen unit extraeUve averages 0 000016 mg of total nitrogen 
Total nitrogen is expressed in imlligrains 

Protein nitrogen equals total nitrogen (Kjeldahl) less nonprotem nitrogen (pho'pholungstic aad method) 
Protein nitrogen averages 40 per cent of total nitrogen 


tions are necessary, total nitrogen and total 
free a. ammo nitrogen in the phosphotungstic 
acid precipitate The real value of molar 
standardization can however be shown only 
by extensive chnical use of it 

Lastly there are three other methods for the 
standardization of pollen extracts The first 
IS the biologic, usmg for the comparison of 
pollen extracts the determination of the high 

*”>RocxvrEii G E Ann Allergy 2 U7 1944 


promismg but not immediately applicable to 
the assay of the activity of pollen extracts m 
human bemgs The third method is deter 
mination of the minimal concentration of the 
extract that is necessary to neutralize a serum 
contammg the homologous antibody This 
method was suggested by Cooke and his asso- 
ciates*®” was further studied b> Stull and 

nn Cooke R- A Siuii, A Hebald S, »nd J H. 

J AStzgx* 311 IWj 
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Sherman, and highlj' recommended b 3 ’ 
Arbesman and Eagle.®"* * •** 

The confusion with regard to the standardi- 
zation of pollen extracts is somewhat less 
formidable in practice, thanks to the fact that 
the manufacturers of the products offer their 
preparations in all useful units; therefore, the 
practitioner who is accustomed to calculating 
his extracts according to the Xoon unit system, 
for example, does not encounter anj* difficul- 
ties. The situation is further clarified by the 
fact that the dilutions are usually prepaid on 
a decimal proportional basis. 

C) SPECIFIC THERAPEUTIC XIETHODS 

(1) Parenteral Method 
The specific parenteral therapy of hay fever 
comprises three different methods (presea- 
sonal, coseasonal, and perennial) and two* 
routes of admmistration (subcutaneous and 
intracutaneous). Before discussing the vari- 
ous technics, it might be best to consider the 
question as to what criteria are available to 
determine how great the total dose of pollen 
extract should be in a given case, or what final 
dose must be reached in order to obtaui a satis- 
factorj’ therapeutic result Treatment would 
be far more efficient if we possessed a procedure 
by which we could ascertain just when a hay 
fever patient has been “desensitized.” One 
might logically suppose that the results of 
specific skin tests would serve as an indication 
of this, in that weakening of the reactions 
might be interpreted as the beginning of hj^X)- 
sensitization and the absence of reaction as 
evidence of complete hj'posensitization. 

Without going into the extensive bteratore 
on the subject, it may be said that opinions 
are sharplj- divided as to w hether or not there 
is a decrease in the reactivitj' of the skin coin- 
cident with a decrease in the patient’s specific 
hj-persensitiv eness Thus, Rackemaim, Le- 


”‘STUii,.A.,»n<lSsE«itA.v,W B ibid U-lJO.iaw 

* Three addiUon^ routes ol sdminislrttioa®*/ b* only bnefly 
raestioned here, since they are e^ntially of academic ratbn ihan 
of practical interest (1) topical hyposcnsiticaiion by local applica- 
tion of pollen extract to the mucosa, in iDCieasing roncenfia- 
tions. Kith an atonuaer (lljctenaie,'’* Francis*). CO eleetro- 
phoretie introduction of pollen extracts into the skin fVbiam- 
sonsmj ^ intiaienous imeclioQ of dJuted pollen extracts flacii- 

* Fa-otos, C. Brit. M J I: USJ, 

* .VnaAKBox. H A: J Allergy li: IW. 1«I 

•** LlCBTZXSTEEt, JI R . ibid S 2J1) 19« 


vine, and Coca, and also \'aughan, have never 
seen such a decrease, while Colmes,-®® Sher- 
man, Stull, and Cooke,’®® and Harlej'*® report 
that the reactions to intracutaneous tests are 
somewhat diminished after treatment in the 
majority of cases but that they almost never 
become negativ'e. Using the scratch method, 
Pearson’®* claimed that the reactions are 
nearly always markedlj- weaker or even nega- 
tive after treatment. Moreover, according 
to Baldwin and Glaser,’®’ there are patients 
who improve even though the cutaneous re- 
sponses remain practically unchanged, and 
others who do not improve in spite of the fact 
that the skin reactions are reduced in size. 
Summarizing the available evidence, it must 
be said that the results of skin tests with pollen 
extracts in treated hay fever patients are, m 
general, not a reliable indication as to whether 
an adequate dosage has been reached in the 
given case, or whether treatment should be 
contmued. Accordingly, it is hardly necessary 
to persist with treatment in an attempt to 
obtain a negative skin test at any cost. 

Preseasonal Method . — The term “presea- 
sonal treatment” designates the method bj’ 
which injections of pollen extracts are begun 
some twelve weeks prior to the haj’ fever 
season — early enough, therefore, to permit a 
graduated series of about twenty doses, as a 
rule, to be administered at intervals of from 
four to seven days, the last dose being given 
at about the beginning of the season It is 
generall}' advisable, moreover, to continue 
the treatment throughout the season at w eekly 
intervals with a reduced dose (three-fourths to 
two-thirds of the maximum quantity at first, 
and at the height of the season one-half or 
less depending on the patient’s reaction). 

TECmnc. Before going into details, it should be 
stated as a general rule that the treatment for each 
patient must be highly individualized The general 
prmaple is to administer to the patient the immmura 
amount of pollen extract that he is able to tolerate with- ' 
out severe local reactions or constitubonal symptoms. 
The maximum dose— about 7,000 to 10,000 Noon units 
m the laajonty of cases, when the subcutaneous route 
b used — should be reached just before the onset of the 

Patients should be classified into three groups, ac- 
oirding to the results of intracutaneous testa, and then 

Mb CouiES, A Ibid. 3. 449, 1912 

pEvasov, B Guy’s Rasp Rep 20‘ S3, 1940 
»• Bui>wx3r,L.B.,iiiidGLASEx. J J AUersyS: 129, 1937. 
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be treated according to their relative tolerance (For 
these tests it is advisable to use gljcenn free extracts 
since glj ccrin itself ma> elicit responses simulating 
strong!) positive reactions ) For the \ei> sensitive or 
\ class the initial dose should be small the increase 
moderate and the maximum dose well below the aver 
age (see Table 44) It should be stressed however 
that this method of classification has no relation to the 


If sjmptoms develop in spite of preseasonal h)-po 
sensitization the patient should be given coseasonal 
treatment cons sting of small doses preferabi) mtra 

cutaneousiy 

If the patient presents himself verv late — for ex 
ample only two or three n eeks before the onset of the 
season— preseasonal treatment or rapid 
hyposensitization can be carried out Treatment is 


Table 44 — Snba taneous Preseasonal Treatment of Hay Terer 


I^ose 

Class A Yen 


Class B Aver; 

ise Sens 


Class C Voder, 


.Stic 

ConcentraC on of 
Ealract in Noon 

Cn IS 

Dose 

Cc 

Noon 
Un ts 

Dose 

CoDcentrat on of 
Extract a Noon 
Units 

Dose 

Cc 

Nona 

Udu 

Concrntr.t on of 
Extract n Noon 
Un ts 

Do e 

Lit Is 

Dose 








Vial no 2 





0 10 

1 


0 Ov 


IDO units per 

0 13 

l3 


Vial no 1 

0 20 

2 

Vial no 2 

0 10 

10 

cc — dilution 

0 30 

30 

3 

10 units per 

0 30 

3 

100 units per 

0 20 

20 

1 10 000 

0 60 












4 

1 100 000 

0 50 

5 

I 10 000 

0 33 

33 


0 10 

100 

5 ^ 


0 80 

8 


0 60 

60 

v-ial no 3 

0 20 

200 













0 12 

12 


0 10 

100 

cc — dilution 

0 30 

300 

7 

vial no 2 

0 20 

20 


0 13 

150 

1 1 000 

0 43 

430 

8 

100 units per 

0 30 

30 

vial no 3 

0 23 

230 


1 0 70 

.00 


cc ■ dilution 



1 000 units per 






9 

1 10 000 

0 50 

50 

cc « dilut on 

0 40 

400 


0 10 

1 000 

10 

1 

0 80 

80 

J I 000 

0 33 

1 5 0 


1 0 15 

1 500 

11 


0 lo 

l30 


0 80 

800 


0 20 

2 000 

12 

vial no 3 

0 20 

200 


0 10 

1 000 


0 23 

2 300 

13 

I 000 units per 

0 30 

300 


0 IS 

1 500 


0 30 

3 000 

14 

cc = dilution 

0 40 

400 


0 25 

2 aX) 

vial no 4 

0 40 

4 000 

la 

1 1 000 

0 30 

530 


0 30 

3 000 

10 000 units per 

0 SO 

3 000 

16 


0 70 

700 

vial no 4 

0 40 

4 000 

cc = d luiion 

0 60 

6 000 

17 


0 83 

850 

10 000 units per 

0 43 

4 500 

1 100 

0 0 

7 000 





cc ^ d luUon 






18 

('I'll n/i <1 

0 10 

1 000 

1 100 

0 50 

3 000 

j 

0 80 

8 000 

19 

10 000 units per 

0 12 

1 200 


0 33 

5 300 

1 

0 90 

9 000 

Ti. 

■S.L - 

-i hv 



a«il. 

6Qfyi 

( 

1 on f 

10 000 


1 100 




1 


1 





Class A marked react on to 0 1 cc of 1 100 000 dilution of pollen extract intracuUneously 
Class B marked reaction to 0 1 cc of I 10 OOOdilutoniutraculaneously 
Class C reaction to 0 1 cc of 1 100 dilution mtracutaneously 

The interval between injections should be three days at the beginning then five later seven days Thedos 
age ind cated must be modified according to the piatient s tolerance 


degree of clinical symptoms i e a class A patient may 
have milder hay fever symptoms than does a class C 
patient 

Desp te the differences m relative tolerance and 
therefore in dosage between the three groups the dim 
cal results are equaUy good provided the treatment is 
properly individualized It must be granted however 
that as a general rule the higher maximal doses achieve 
the best results 


begun vnth daily subcutaneous injections at first as 
the stronger doses are reached the mtervals between 

dosesareleogthenedtotwodays then toiardtheend 
of the treatment tothreedays depending on the de^ee 
of reaction The controlling factor in this as m other 
methods of parenteral treatment is the local respond 
Dosage and the intervals bctvseen doses should be 
graduated in such a manner that the skm reactions are 
not much larger than 2o mm (1 inch) in diameter and 
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these should subside before the neat injection is gtaen 
The results obtained with this method are often good, 
but the danger of eTOking sj'stemic manifestations is so 
great that it cannot be generalh recommended 

LastN , there is the “ru^h" desen«itization method, 
suggested b\ Freeman,*^ and emplojed either dunng 
the tn o to five dal's preceding or at the \ erv beginning 
of the hav fev er season. The technic consiils in giving 
injections of mcreasinglj larger and stronger doses of 
the antigen every tao hours (for details, see p 214) 
This approach has not been accepted for the reason 
that almost all patients suffer from more or less severe 
shock svmptoms In any event, it is to be adminis- 
tered onlv in a hospital and under the supervision of a 
phv-sioan speaallv trained in the technic Waldbott 
and Ascher** have reported, moreover, that thi- method 
not uncommonlv brings on severe late reactions oiten 
appearing after manv hours (Pareniheticallv it oiav 
be stated that in the writers' opinion thi» ireatmeni is 
one of deallergization based on slight marroshocks, 
rather than hyposensitization ) 

Contra-indications for pollen injections are 
severe acute or chronic diseases, such as nephri- 
tis, cardiac disease or decompensation, dis- 
eases of the blood, thjTotoTicosis. and ad- 
%-anced pregnanev'. (The present n-nters 
therefore employ oral therapy dunng preg- 
nanej'.) Furthermore, it is inadvisable to 
increase the dose for women dunng the penod 
from three days before to the end of each 
menstruation 

On the basis of clinical and immunologic 
studies, chiefly of the blocking or thermostable 
antibody, Loveless*'’® has suggested that short 
preseasonal ‘'booster” courses of therapy mav 
be given in place of the usual regimen, in sea- 
sons subsequent to the first season of treat- 
ment. Generally satisfactorv- results were 
obtained when a total of 10,(XX) protein nitro- 
gen units were administered dunng an average 
of 6 S visits (more than one injection bemg 
given at half-hour intervals at some visits) 
ov er a period of twentv'-sia days Threshold 
tests of conjunctiva and skin pnor to the course 
of treatment gave some indication as to poten- 
tial generalized reactions, and at the conclu- 
sion of the course, as to the adequacy of pro- 
tection. In general, the higher the threshold 
of conjunctival reaction to tests with liquid 
pollen extract, the better the sub-equent re- 
sponse to specific therapy, and acxording to 
Loveless”®* this method gives promise of serv- 
ing as a guide to the amount of specific treat- 
ment required by a hay fever case. Less well 

»"»Lovn£ss.M.H . Vim- VlI«rsyi:iU. 


correlated, but still somewhat indicative of the 
clmical response, was the determination of the 
thermostable antibodv' titer. The authors 
warn that this tj'pe of treatment is stiU in the 
experimental stage and not for general applica- 
tion. The booster principle should be applied 
with discretion, and only for patients whose 
tolerance is well known. When threshold 
tests prior to therapy show high levels of 
sensitmty, mitial doses should be correspond- 
mgly low . 

Cohen and Fnedman*®* prepared mixtures 
of pollen extract and thermostable antibody 
which were immunologically appro.ximately 
neutral (containing less than 100 phospho- 
tungstic acid precipitate units of free antigen 
per cc ) The antibody was obtained by re- 
peated subcutaneous injections of pollen e.x- 
tract into normal nonsensitive mdivaduals, the 
globulin being separated by dialysis fractiona- 
tion, and then Ijophile-dried and titrated. 
These mixtures stimulated antibody produc- 
tion in both normal and pollen-sensitive sub- 
jects and had the advantage that thej could 
be given in large dosage to sensitive patients 
without sv'stemic reactions. 

CtijftfSOMd/ Me/Zied. — This technic has two 
mdicalions: it is advantageous in the case of 
those patients who report too late for the insti- 
tution of preseasonal therapy, and for those 
who have received either no benefit or inade- 
quate protection from the preseasonal treat- 
ment. whether or not the latter was earned to 
completion Introduced m 1921 by Walker, 
the coseasonal method was perfected by 
\ aughan” for application by the subcutaneous 
route, and by Phillips”’*® and Hansel-®*® for use 
by the mtracutaneous route 

The coseasonal differs from the preseasonal 
method in two principal points: (I) only small 
quantities of pollen extract are emplov ed, and 
(2) mjections are administered daily (or ev eiy 
other day). 

Technic In the event that the patient has not 
previouslv been tested or treated, the degree of his 
hv^iersensiUveness must fir^t be verv- carefullv deter- 
imned If hi» fav-per«ensiU\ eness is found to be about 
average, and if the subcutaneous method is to be em- 
ploved. treatment is begun with 0 1 cc of a 1.10,000 
diluUoa (10 Xoon units) If the paUent then shows 


-»»OjeEV.M.B.indF«Ei»i.uc.S J J..Vnenr» lU. WJ. 
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marked improvement the dosage is not increased if 
not each dose is cautiously increased by 0 1 cc until a 
dose of 100 units is reached As soon as an improve 
ment of some 75 per cent is observed injections arc 
given only every second or third day and subsequently 
only weekly Occasional!} when severe hay fever 
s>mptoms are present at the time of injection it is 
advisable to include 0 1 cc of 1 1 000 epinephrine in 
the same syringe 

Hansel^°“ has roost emphatically lecom 
mended the intracutaneous route Both 
Tuft'^ and the present writers ha\e obtained 
noteworthy results with this method 

Tfcbnic Prior to treatment the skin sensitivity 
of the patient is determined by successive intracutane 
ous tests with dilutions ranging from. 1 1000000 to 
1 1 000 If a positive whealmg reaction as large as 

iTiTti mittpoTise to any fli'roVioTi 

no further tests are made at the initial sitting Treat 
meat IS usually slatted with 0 01 cc ofthel lOOOOO 
dilution Subsequent doses should be administered 
first every day later every two three or five dajs oral 
longer intervals accord ng to the duration of the rel ef 
obtained Occasionally injections twice daily if 
feasible will be found to give better resultsat the outset 
The amount of each injection should be increased by 
0 01 cc as shown in Table 45 The average sue of a 
wheal that produces satisfactory relief vanes from 20 
to 25 mm in diameter For patients in whom a wheal 
of about 15 mm develops from an injection of 0 01 
cc of the 1 10 000 solution treatment is begun with 
Q 02 cc of the same d lution and increased according 
to the schedule the reactions and the relief of symp 
toms Likewise for patients in whom a 15 mm wheal 
is produced with the 1 1000 dilution the dose is begun 
u ith 0 02 cc and continued in the same manner In 
patients of less than average sensitivity the treatment 
may be begun with the 1 1 000 dilution m doses up to 
0 05 cc , after which the 1 100 dilution is used 

It IS interesting to note that systemic reac 
tions to coseasonal therapy are rare, when they 
do occur, they appear promptly and are there 
fore readily controlled Like the Asthma 
Clinic of St Mary 's Hospital, London, the 
present writers have found it satisfactory to 
teach self inoculation to intelligent and relmble 
patients who require daily intracutaneous m 
jections, and who are unable to come to the 
office or clinic as frequently as this necessitates 
For this treatment, strict and limited orders, 
for no more than one week ahead, must be 
given The patient should also receive in 
structions as to how to give himself epineph 
nne, if and when necessary There can be no 

»«■ Asthma Research Council Repot of Progress 1«8 
London King s College 


jnore objection to this procedure, provided the 
patient faithfully reports to his physician once 
a week than in allowing a diabetic to give 
bimself insulin 

Peretuital Treatment — The outstanding dis 
advantage of the preseasonal and coseasonal 
ipethods IS that they are discontinued at the 
end of the hay fever season As a result, the 
tplerance that is attained lu the course of treat 


Table 45 — Intracuianeous Coseasonal Treatment 
of Hay Fever 


a oiwnt 
0 000002 
0 000003 
0 OOOOfM 
0 000005 


0 00001 
0 00002 
0 00003 
0 00004 
0 OOOOo 


0 0001 
0 0002 
0 0003 
0 0004 
0 OOOj 


10 0 
20 0 
30 0 
40 0 
50 0 


0 01 I 0 001 
0 002 


0 003 
0 004 
0 005 


100 0 
200 0 
300 0 
400 0 
500 0 


in<*nt IS lost again after a few weeks and must 
be painstakingly increased the following year 
To Stewart*®” must go the credit of being the 
to recommend continuation of the treat* 
mont throughout the year, in order to maintain 
th^ antibody titer of the blood at a high level 
all the time This method was then developed 
by Brown,**” Vander Veer and his associates,*®’* 
and Kahn,*®” and now has a large following 
The present writers employ the perennial 

MagTEHACT Z W J lowaM Soc 16 277 1926 
MHpROWN A I lirununol II 271 1927 

wa V ances Veer A Ji Cooke R A and Spain W C Am 
J II Sc 171 101 1927 
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method w herever possible, especially because of 
the definite possibility of establishing a state of 
pennanent insensitiveness after se\*eral years 
of such treatment, as shown by Sherman and 
Stull*® — a process that the writers prefer to 
regard as one of deallergiaation. The follow- 
ing additional adN’antages of the perennial 
method have been reported: (1) avoidance of 
intensive treatment (relatively large dosage 
administered duringashort time)asinthepre- 
seasonal method, hence making it more con- 
\enient for the patients, and supposedly lead- 
ing to fewer constitutional reactions, (2) fewer 
mjections; (3) the possibility of beginning at 
any time of the year, (4) better results; (3) 
frequentlj’ better general condition through- 
out the year, since the patient’s threshold of 
tolerance to other allergens, particularly bac- 
terial antigens, is elevated (metallergic effect) 

On the other hand, \ ander \'eer*^* stresses 
the fact that the perennial method (although 
admittedly gbing results that are some 10 per 
cent better) m\*olves certain disad\'antages 
An appreciable percentage of patients fad to 
report with the required regularity, so that the 
physician is forced to return, time and agato, 
to smaller and w eaker doses. Furthermore, as 
Peshkin-”* has pomted out, systemic reactions 
are not uncommon, sometimes after doses pre- 
^'iously well tolerated, and even when the in- 
jection does not elicit a positn e local reaction. 

Technic. Perennial treatment can be instituted 
at any time of the > ear with the doses shoTm in Table 
44, according to the patient's cutaneous sensitisitj , 
Or it may constitute simp!) a continuation of therapy 
that was begun preseasonally or co^easonaUj At the 
conclusion of the ha} fe>er season, the dose last given 
is mamtained and repeated at intervals of two weeks 
throughout the j^ear, if (lossible, with no less than 
4,000 Xoon units per dose m an average ca«e, unless the 
patient’s s}‘stemic or local responses indicate the desir- 
ablLty of a different amount or interval Approw- 
mately fi\e weeks before the on<et of the haj fever 
season, the quanlit} is increased at weeklj intervals to 
the marimum level. Then, durmg the season proper, 
the dosage is decreased, if necessarj , since the body is 
also called upon to handle the additional quantities of 
pollen inhaled from the air, but injections are stiQ con- 
tinued at intervab of about seven da}-s 

When one is obliged to change to a newly prepared 
extract, it is adnsable to miT it with the old extract for 
the first few injections, to avoid possible ovxtdosage* 
one part of the new extract mixed with two ports of the 
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old, for one injection, and two parts of the new with one 
part of the old for the next. If no reactions ensue, the 
new extract alone ma} be given subsequently 

There is a considerable divergence of opinion 
as to the quantity of the single dose to be in- 
jected. Rackemann*® fax ors the so-called 
“optimal dose,” w hich must be established em- 
pirically for each patient, and which must defi- 
nitely not be too large. Brown,*®® on the 
other hand, states emphatically that he has 
achieved e.KcelIent results and permanent hypo- 
sensitization with maximal doses of pollen 
(as much as 1 to 2 cc. of a 10 per cent pollen 
e.xtract) — the so-called maximum dosage pollen 
therap) . Authonties also disagree on the 
question of the best interx-al A period of four 
weeks seems inappropriate, for, according to 
\aughan, Nelson, and others, sj'stemic reac- 
tions appear with relative frequency under 
this regimen. The present writers prefer a 
biweekly maintenance interval. 

Smce the sensitivity tends to diminish as the 
years go by, it is advisable to “classify” the 
patient ever}’ year, for increased dosage may 
be necessar}’ In the second j ear of perennial 
treatment, mtervals up to three weeks can, as 
a rule, be permitted 

Smce quite a few patients have two or even 
three different pollination seasons to cope with, 
the physician is confronted with the question 
as to whether combined or separate extracts 
should be used Some authors run these pa- 
tients up to the pomt of ma.ximum tolerance 
by using two or three extracts separately, and 
then combine these in whatever proportions 
are indicated by the patient’s capacity. For 
e.xample, if the patient can take 0.6 cc. of a 
1 : 100 dilution of the pollens of grasses and 0.4 
a:, of a 1:100 dilution of the ragweeds, a 10 cc. 
vial would have to be made up of 6 cc. of the 
grasses and 4 cc. of the ragw eeds 

Other authors, mcluding the present w riters, 
prefer giving the grass and the ragw eed pollens 
separately, thus making a more intensive 
course possible. This is desirable, for example, 
with the grasses alone for the thirty days prior 
to the usual date of onset of the attack; the 
same applies to the treatment just prior to the 
pollination of the ragweeds. The use of two 
different e.xtracts also permits one to cut down, 
if necessar}’, the amount of the grass e.xtract 
*'*» Bwjwv, C. T.- ibid 6:16,1934 
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gi\en during the usual season, and of the rag 
^\eed extract given during the period of rag- 
vveed pollination, in order to compensate for 
the amount of pollen the patient inhales at 
that time 

Reactions — There is no allergic treatment 
that IS followed by so manj local and systemic 
reactions as is pollen therapy for hay fever 
Although these manifestations are rarelj dan 
gerous, the phjsician must alwajs be prepared 
to combat them with 1 1,000 epinephrine (see 
p 225) There are three tjpes of reactions 
that may accompany or follow injection of 
pollen extracts (1) There may be immediate 
pain or discomfort at the site of injection this 
maj be due to the volume of the dose (e g , if 
over 0 5 cc) or to the nature of the men 
struum, especiailj if U contains gl>cenn (2) 
Local sj mptoms appearing some time after m 
jection are due to the ensuing antigen antibody 
reaction They may be of the immediate 
type, occurring after twentj minutes and con- 
sisting of swelling generallj not greater in 
diameter than 25 mm (1 inch), erythema, and 
Itching, these sjmptoms usually disappear 
after a few hours, without causing more than 
slight discomfort How ev er, the injection may 
be followed b> a delayed reaction, character 
ized by rather large swelling, induration, and 
tenderness that may even involve the whole 
arm and persist for twenty four to thirty-six 
hours Such a reaction is an indication (hat 
the dose was too lai^e and should be reduced, 
or divided into two doses to be administered at 
different sites (3) Systemic reactions appear 
not too rarely at some time dunng the course 
of treatment (m 13 per cent of cases, according 
to \ ander Veer,”-*^ and m 11 7 percent accord- 
ing to Furstenbergand Ga>*®*®) Waldbott*®* 
reported the incidence of the«e reactions in a 
large senes of pollen extract injections to be 
about 1.250 injections, chiefly due to overdos 
age They commence with sneezing, cough- 
ing, or Itching in the nose, ears, and palms of 
the hands, followed by erythema, urticaria, 
angioneurotic edema, tachj cardia, or asthma 
Diarrhea, vomiting, headaches, fall in body 
temperature, and even loss of consciousness 
occur in instances of this kind These ana- 
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phylactic reactions can be promptlj managed 
by immediate administration of epinephrine 
and other measures However, a few isolated 
mstances of anaphylactic death have been ob 
served (Lamson \\aldbott,2‘«'' Dahl^osi 
\ance and Strassmann'®®*) 

Among the more unusual forms of untoward 
reactions, the following may be mentioned 
Francis*'"’ and Hansen ” reported cases of 
abortion following constitutional reactions, 
Cooke reported abdominal and uterine cramps, 
as well as vaginal bleeding without abortion 
Squier and Madison”®® saw a patient who had 
severe menorrhagia during the course of pollen 
thera{^ She was found to have a dehmte 
drop m thrombocj tes and leucocytes, and a rise 
in eosinophils, after each injection Her 
menorrhagia cleared up on the termination of 
pollen therapy Severe polyneuritis resulting 
from pollen therapy was described b> van 
Leeuwen, flare up of a dormant arthritis, hy 
Wesscly and Koerbel, and anaphj lactic joint 
reactions were seen by the senior author 
Deissler^®* observed the sudden precipitation 
of pulmonary edema in a patient with a com 
pensated rheumatic double mitral lesion, as a 
result of an overdosage of pollen antigen 
The patient's cardiac reserve was lowered for 
some time thereafter Francis”®^ described a 
case of localized atrophy of the subcutaneous 
fat from repeated injections of grass pollen 
extract in a diabetic who had received no 
insulin for over a >ear All such occurrences 
must be rare 

The most common causes of constitutional 
reactions are (I) extreme hypersensitiveness in 
some individuals, (2) too large an initial dose, 
(3) too large an increase in dosage, (4) faultj 
selection of dosage, usuallj as a result of ignor 
mg the size of previous local reactions, (5) 
errors m dosage, particular!) if two or more 
injections are given at the same time, (6) 
change from an old to a freshly prepared ex 
tract, (7) improper administration (e g , faulty 
technic, such as an inadv ertent intravenous in 
jection or back seepage”), (8) simultaneous 
absorption of unpredictable amounts of pollen 
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from the air during the haj fever season; and 
(9) absorption of food or inhalant allergens 
other than pollen, to which the patient is 
sensiti\ e. 

In addition to careful attention to all the 
above possibilities, the following precautions 
are ah\a3’S ad\"ised in gnang pollen injections. 
On the daj' of treatment the patient should not 
eat foods to nhich he is sensitne. The site of 
injection should be carefullj' selected to a\t)id 
visible veins, and to permit the later applica- 
tion of a tourniquet, if necessarj'. Before each 
injection the plunger of the sj-ringe should be 
pulled back two or three times after insertion 
of the needle to obser\-e for evidence of blood 
as a sign of accidental intra\ enous mtroduction. 
The patient should remain under obser\-ation 
for at least tnenty minutes and obsened for 
excessh’e local edema and the earliest manifes- 
tations of a sj'Stemic reaction. The manage- 
ment of constitutional reactions has been cov- 
ered in the preceding chapter, and need not 
be repeated here 

It may be mentioned, hone\er, that if small 
quantities of a concentrated solution (eg, 
0.2 cc of 1:100) cause sv'stemic reactions, one 
may tr>' the method of diluting it in the 
syringe with 0 8 cc. of isotonic saline solution. 
As a result, absorption is much slower and the 
mmure therefore often tolerated After a 
reaction, no further pollen injections should be 
given for at least twent}--four to forty-eight 
hours, and the subsequent course of therapy 
should be appropriatelj’ modihed 

Ressciis of Specific Fallen Byposensitization 
'icilh Intra- or Subcutaneous Methods — Despite 
the numerous modifications of methods of 
treatment, dosage, route of admmistration, 
and pollen-extracting Quids, the chances of 
achieving a permanent cure are only fair. As 
Vaughan*' rightly' sa) s: "It is safer to speak of 
relief than of cure m pollinosis.” He esti- 
mates that no more than 7 per cent of all 
patients — after several years of treatment — 
become really s\-mptom-free; and even some 
of these suffer recurrences after a number of 
years. 

In the literature the statement is often seen 
that some 80 to 90 per cent are adequateh' 
relieved of their discomfort during the season. 
Anv'one who has had the opportunitv' of treat- 
ing a large number of ha\- fever patients, either 
in private practice or in the clinic, will regard 


statements of this kind with some skepticism. 
Ej'ermann.^®* in reiterating the known fact 
that the estimation of the results of hav- fev er 
theiapj' is particular!}’ dilBcult, points out 
that the reports are based on the patient’s 
evaluation, colored by the physician’s enthu- 
siasm, which in turn is influenced by his 
e-xperience with other methods of treatment 
and his belief in the validity of the theorx- upon 
which the therap}- is based Confusion in the 
interpretation of individual therapeutic re- 
sults will persist until (1) a laborator}* test is 
developed which will mdicate that the offend- 
ing allergens no longer induce sj-mptoms; (2) 
all reports include data on all other factors 
influencing the sv-roptoms, such as meteoro- 
logic conditions, the degree of sensitiv'ity, the 
additive effect of allergens other than pollen, 
the ps>chic reaction to discomfort, the irritant 
effect of intranasal therapy, auto-inoculation, 
and other personal factors; (3) reports include 
a comparable group of untreated or differently 
treated controls, and (4) the therapeutic re- 
sults on the same patients are reported from 
jear to year. 

It must be admitted that many patients, for 
a variety of reasons, fail to adhere to the pre- 
scribed schedules, but even those who follow 
the treatment with perfect regularity do not 
alwa>s show sufficient improvement. How- 
ever, It IS true that one often succeeds in mak- 
ing the patient more comfortable, and, above 
all, m preventmg development of the most dis- 
tressing s}’mptom — asthma. 

7n cases in wftrcii therapy is only partially 
successful, or in which it fails completely, the 
phi-sician should consider the following factors 
vet}’ carefully, since the correction of any one 
of them ma)’ lead to prompt improvement. 

1. Faulty selection of pollen extract. This is 
usually the result of inadequate preliminaiy 
testing. As pointed out in some detail on 
page 524, the patient should be tested v\ ith all 
the pollens in his zone and also with those of 
the plants growmg in his immediate environ- 
ment. In some mstances slides must be 
exposed, and the pollen identified by a bota- 
nist. Furthermore, it must be remembered 
that cutaneous tests cannot always be de- 
pended upon, and must often be replaced or 
supplemented by nasal or ophthalmic tests. 

«»»ETE*storN, C H Letters, Internil Corr Oub of VUersr. 
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2 Improper admimstrahon of treatment 
The importance of individualizing the treat 
ment of each particular case cannot be stressed 
too emphatically It should also be borne m 
mind that injection schedules are intended to 
serve only as more or less general guides and 
that strict adherence to any such program will 
often fail to bring satisfactoiy results The 
errors belonging to this category are improper 
dosage for the indi\iduT.l injections selection 
of incorrect intervals between injections and 
above all a maximum dose that is too weak or 
too strong The error may also he in the pa 
tient's failure to adhere to the prescribed 
schedule 

3 Delerioralton of extracts This may be 
due either to faulty storage (extracts should 
be refrigerated) or to the age of the extract 

4 Too massixe exposure to pollen Evcr> 
patient should be told that the protection 
given by the injections may be overcome by 
exposure to too great a quantity of pollen 
The writers have often observed patients who 
felt very well and wanted to see whether they 
were really cured and therefore deliberately 
lay dow n near pollinating plants or e\ en sniffed 
pollen These experiments always resulted in 
very severe attacks The same is true of 
soldiers forced by military necessity to crawl 
through or sleep in fields during the season 

5 Extreme hypersenstlneness to the injected 
pollen protein Such susceptibility on the part 
of the patient may make it impossible to attain 
an adequate dose owing to unduly large local 
or even constitutional reactions 

6 E^ect of associated allergens In an ap 
preciable percentage of all hav fever patients 
there is an additional hypersensitiveness dur 
ing the hay fever season to any of a great 
variety of substances such as house dust face 
powder flour molds rusts perfumes animal 
emanations foods nose drops and drugs 
The associated allergens may act on the mu 
cosa of the nose bronchi or gasfro intestinal 
tract and less commonly on the skin The 
unearthing of these additional antigens must 
not be based merely on skin reactions but the 
physician must rel> essentially on a painstak 
mg historj and appropriate exposure trials 
elimination diets and the like 

7 Influence of nonspecific factors Like 
many patients suffering from other alleigic 
diseases a not inconsiderable number of hay 
fever patients manifest— during the sesason— 


a pathergy (nonspecific sensitivity) to all 
manner of influences to which they are nor 
mally exposed These include mechanical or 
chemical irritation of the nasal mucosa (dust 
powder shreds of cotton strong odors to 
bacco or other smoke) and the irritating effects 
of heat or cold (especially sudden changes from 
hot to cold or vice versa) or of sunlight 


(2) Oral Methods 

The injection methods have a number of 
distinct disadvantages {a) persons who are 
needle shy especially children often refuse to 
submit to treatment (b) individuals who are 
very busy or who travel a great deal or who 
live at a distance from medical centers find it 
most inconvenient to visit the physician twenty 
or more times {c) many cannot afford to pay 
for such treatment {d) there is always a possi 
bility of systemic reactions or shock resulting 
from injections although an experienced 
therapist can reduce the number and severity 
of these reactions they cannot be entirelj 
avoided 

The most successful alternative to the hypo 
dermic injection method has been the admmis 
ttation of pollen by mouth Nutnecous in 
vesligators have reported encouraging results 
with this approach Among the advantages 
of the oral method the following may be men 
tioned Its simplicity the absence of pain 
therefore making it a method especiallj suit 
able for children a wider margin of safety 
and the availability of treatment under 
unusual conditions (eg for those who are 
unable to make frequent visits to the phjsi 
cian s office or the clinic) On the other hand 
in Its present stage of development the oral 
method of specific pollen treatment gives a 
lower percentage of satisfactory results than 
does the hypodermic method and a higher per 
centage of complete failures and rather often 
causes gastro intestinal discomfort 
It IS of historical interest that as early as 
1890 the homeopaths employed a tincture of 
fresh flower heads and young shoots for treat 
ment of hay fev er (\\ ightman”®^®) Curtis ^ 
m 1900 was the first physician to administer an 
aqueous extract of flowers and pollen orally 
and he claimed satisfactory results Twentj 
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years later, Touart*®®' tried oral adminis- 
tration with tablets containing 0.1 mg of the 
protein of pollens. Since then, many in\esti- 
gators, including Black,-*^-“* Thommen,^ 
Gatterdam,-'*^ Stier and Uollister,-*® Mc- 
Grew,-®®* Rocknell,-®®^ Bohner,*** -Alper- 
stein,*®®* Schwartz,-®^® Iliff and Gay,-®” and 
Thiberge^®'® *®'® have reported good or satis- 
factorj’ results. On the other hand, Bernstein 
and Feinberg,^®^* Forman,-®'® Zeller,*®^ and a 
cooperative group under the direction of 
Feinberg®®^^ hold the results of oral pollen 
therapy to be definitely inferior to those ob- 
tainable by parenteral administration of pollen 
extract. 

Since, as mentioned above, ora! pollen 
therapy quite often induces distressing gastro- 
intestinal sjTnptoras, the senior author intro- 
duced oral treatment with digested pollen, 
the so-called pollen propeptan (see case his- 
torj’, p. 318, and Figs. 246, 247) By digest- 
ing the pollen proteins with hydrochloric acid, 
pepsin, and trj’psin he'*^® succeeded m obtain- 
ing preparations which, while free of natne 
protein, retain their tj-p^-specificity They 
arecomposed chieflyof proteoses and peptones. 
It will be seen that the same reasonmg was fol- 
lowed here as m the preparation of the food 
propieptans. 

Recently Urbach, Jaggard, and Crisman”** 
succeeded in protecting guinea pigs so highly 
sensitized to ragweed or timothy pollen that 
they died when exposed to inhalation of pollen 
mist, by oral preadministration of the respec- 
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tiw pollen propeptans. Under appropriate 
conditions as to quantity and time these pollen 
propeptans protect guinea pigs against other- 
wise fatal anaphylactic reactions or most se- 
A^ere bronchial asthma. The illustrations show’ 
the difference between the uterine reaction 
(Schnitz-Dale test) of a sensitized but unpro- 
tected animal (Fic. 261A) and that of one 
treated orally with pollen propeptan (Fig 
26IB). Figures 261C and 261D contrast the 
condition of the lungs of such animals m the 
lung perfusion test It is also pertinent to 
note that preadmmistration of specific pollen 
digests by the bronchial or mtravenous routes 
wUl protect highly sensitized guinea pigs 
against approximately fi\e times the letha 
dose of ragNveed or timothy pollen extract I 

With respect to the mechanism underi>ing 
oral pollen therapy, opinions are sharply di- 
\-ided. The majority of authors consider the 
mechanism to be a form of hyposensitization. 
The present writers, on the other hand, are of 
the opmion that a skeptophylactic mechanism 
IS involved and regard the oral method as 
falling in the categoiy of deallergization 
(seep 212). 

A number of authors (C. Bemstem and 
Kirsner; T B. Bernstein and Feinberg; and 
London) were unable to demonstrate enteral 
absorption, even when doses as large as 5 Gm. 
(5,000,000 Noon units) were administered 
orally These examinations were carried out 
on healthy individuals. We must assume on 
the other hand, however, that hay fever pa- 
tients absorb pollen by way of the gastro- 
intestinal tract, since many patients present 
allergic reactions, such as urticaria, slight hay 
fever, slight asthma, and gastro-mtestinal 
discomfort, after ingestion of pollen prepara- 
tions. aioreover, Black*®*® had previously 
demonstrated an appreciable amount of the 
active substance of the pollen in the blood 
serum and urine of hay fever patients w ho had 
taken pollen extracts orall}', and Levm and 
Shulsky**® presented evidence, by serologic 
methods, that ragweed pollen is absorbed m the 
case of children by way of the gastro-intestinal 
tract, ilore recently, Thiberge*®'® found that 
locally sensitized ski sites m 14 normal sub- 
jects showed positive reactions in 4, and a 
doubtful reaction in 1, following ingestion of 

•rw Tai»E«CZ. N.T-J Allergy 15 - 293, 1944. 



554 


Allekg\ 



Fio 261A Uteiuve Reaction (Schulte D^le Test) Fic 26IB Uterine Reaction (Scbuitz Dale Test) 
OP Sensitized bli Lnireated Guinea lie op Sensitized Guinea Pio Orally Treated with 

Pollen I ropeptav 



i^Lir?i’_,F iG 26 1C Result OP LlncPeredsion Test OP ScNsinzED BBT Untreated Guinea Pic 
^Lefl lung of sensitized animal shows maximal mSation ind eating that the lung is highly allerg zed Right 
lung of non sensitized gu nea p g for comparison 



Fig 26ID Result of Lung Perfusion Test of Sensitized Guinea Pig Orally Treated « it i 
Pollen Propeftan 

Left lung of 'ensitized animal which had been gven oral treatment with pollen propeptan shows no 
t on Right lung of non sens tized guinea pig for comparison 
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only 0 04S Gm. (f grain) of pollen in enteric- 
coated pills. Employing a similar method 
but 5 Gm. of ragweed pollen as well as the 
simultaneous administration of alkalies m 
subjects without gastric hj^xiacidity, Hecht 
and his co-workers*'’*® obtained positne reac- 
tions in 16 of 22 subjects According to 
Rockwell,*®*’ the pollen antigen appears in 
appreciable quantities in the blood of rabbits 
hfteen minutes after oral administration 


Table 46 — Dnsjgt Sthedule for Presfisonal and 
Perennial Oral TrealmtHt uitli II hole 
PolUn P/eparaltons 


Dij- 


Units 

Vumber of Ci^ 
su1« nnd Color 

\ul 

1 

1 

500 

i 1 pink] 

6 puK-uIes 

4 

2 

1,000 

1 2 piak^ 


■ 

3 

1.500 

3 pinkj , 

1 

11 

4 

2.000 

' Ivellowf 1 

6 puKules 

14 

5 

4.000 

2 ) ellow ) 1 


18 

6 

6,000 

3\ellowj 

2 

21 

7 

8.000 ■ 

1 gr«n| 

6 pulvute« 

25 

8 

16.000 

2 green? 


28 

! 9 

24.000 

3 green! 

3 

12 

1 

30.000 

1 brown) 


45 

1 It 

30.000 

1 bro'vn' j 

6 puivules 

5g 

: 12 1 

30.000 

1 brown! j 


42 

13 

30.000 

1 brownf ' 


46 

14 

30.000 

1 brownl i 

4 

49 

13 

30.000 

1 brownj 


S3 

16 

60,000 

1 clear) 


55 

17 

120.000 

2 clear] 

40 pulvtilcs 

57 

IS 

120.000 

2 cleari 


58 

19 

120.000 

2 clear 


59 on 

20 on 

120.000 

2 clear) 

(or more) 

i 5 

1 


In oral therapy as in parenteral treatment, 
one must differentiate between the presea- 
sonal, coseasonal, and perennial forms. 

It must be stated, first of all, that wherec'er 
possible the oral preparations should be indi- 
Audually compounded in accordance with the 
outcome of tests on the patient. At present, 
there are a\-ailable two tj-pes of preparations: 

*'“HrCBT,R^ JIosKO.M M , Lr*is, J . SirL»E»SE«, SI B.and 
Bvt».R.E ibii 15-9. 19« 

*'«‘R<KCTTii.G.E J Lab i.Ctm SIrf- 27: IS, tWJ 


whole pollen mLctures (Eli Lilly and Company, 
Indianapolis, G H Sherman, Inc., Detroit), 
and pollen propeptans, derived by digestion 
of pollens with hydrochloric acid and enzjTnes 
(Dalare Associates, Philadelphia 3, Pa.). 

Tables 46 and 47 present suitable dosage 
schedules for preseasonal, perennial, and co- 
seasonal therapj of hay fe%er with whole pol- 
len preparations. 

We personall\- prefer treatment with pollen 
propeptans, i e , eim-me-digested pollen pro- 
teins. It has generally been found that the 
best results are obtained with perennial oral 


Table 47 — Dosage Schedule for Coseasonal Oral Treat- 
ment ^tlk II hale Pollen Preparations 


»»> 

1 Dose 

1 U.its 

1 Vumber of Cap- 
' rules sod Color 

Xial 

1 

1 , 

500 

1 pink' 


2 

2 

1 1 000 

1 2 pmk,^ 

1 

3 

3 ' 

1 1 500 

3 pink] 


4 

4 

2 000 

1 >ellowl 


5 

5 

4 000 

1 2\ellowy 

2 

6 

6 

6.000 

3 >ellow] 


7 

7 

8 000 

1 1 green) 


8 

8 

16 OOO 

2 green) 

3 

9 

9 

24 000 

3 greenj 


10 

10 


1 



to 

to 

30 000 

1 brown ) 


4 

15 

IS 


1 



16 on 

16 

60,000 

1 clear 

1 


through 

and on 

to 

or more 


5 

season 


120,000 


1 



treatment. iMoreoL-er, whenei-er possible, ive 
prescribe an rndbidualued pollen propeptan 
mixture — the formula being based on the 
patient’s known hay fexer season and on the 
results of scratch, intracutaneous, nasal, or 
conJuncti\-al tests, with due regard for the 
anticipated degree of exposure to particular 
pollens. 

The following two prescriptions proxide 
examples of how the proportions of the \-anous 
pollens are selected for a particular case. For 
instance, if a patient reacts strongly to giant 
and dwarf ragAveed, moderately to cocklebur, 
and slightly to goldenrod and dahlia, a pre- 
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scnption such as the following maj be em 
ployed The species and percentages are of 
course, %aried according to the results of the 
tests and the degree of e'^posure 

Jf 100 capsules each containing lOOCOO poUen 
propeptan units along with 001 Cm of 
gl>cjrrhj2a according to the following formula 

Percentage 


Giant ragweed 40 

Dwarf ragweed 40 

Cocklebur 10 

Goldenrod a 

Dahlia S 


In a tjpical grass pollen hay fexer case, 
manifesting moderate reactions to the first 
three pollens listed below, and mild reactions 


with the dates proportionately earlier will be 
suitable for hay fever due to tree pollens 
These schedules are mtended of course only 
as guides and must be adjusted to suit the 
needs of the mdixndual case The treatment 
must be begun about six weeks before the sea 
son starts If the patient is gastro intesti 
nally sensitive, or if allergic reactions occur, 
deallergization must be attempted at a much 
slower rate Much larger doses are given 
orally than hypodermically, evndently because 
only a small portion is absorbed This is the 
reason why a small amount of glycyrrhiza, a 
saponin that promotes intestmal absorption 
(see p 47), is added to each capsule Smce 
the beneficial effect of each dose lasts at least 


Table 48 ~Dosage Se/ieduU /or Prtseatonal Oral Treatment ^ttk H eed PoUen Propeptan for Adults 


D»t«* 

Dosage 

Totil DsUy Dose potlen 
prorrptsB UD Is) 

July 1-31 

1 capsule a day 

100 000 

August 1 14 

1 capsule twice a day 

200 000 

August 15-31 

1 or 2 capsules three limes a day depeoding on 

1 symptoms 

300 000-600 000 

September Wnd of season 

2 or 3 capsules three times a day depesdisg on 
symptoms | 

600 000-900 000 


Each capsule contains 100 000 units of poUcn propeptan One unit ef poUen propeptan is one microgram of 
speafic pollen digest 

* Dates given are suitable for fall hay fever throughout the northeastern section of the United States but must 
be appropriately modified where season differs significantly 


to the remaining three, the prescriptions might 
read 

I) too capsules each containing 00 000 pollen 
propeptan units along wifn tit/l tiin tfi 
cvrrhiaa according to the following formula 

Feirotage 


June grass 20 

Timoth) 20 

Orchard grass 20 

Red top 15 

English plantain la 

Fescue 10 


Preseasonal Oral Treatment— Preseiional 
treatment should be instituted with daily 
dosage about six weeks before the onset of the 
season 

In the av erage fa!! case, the patient is m 
structed to follow the schedule given in Table 
48 For grass pollen cases Table 49 provides 
the necessary mformation A similar schedule 


m the beginning, only about slx hours, it is 
advisable to give capsules three times daily 
during the bay fever season Quite a few 
^atutot-S. suffer fmriL tJaeir symptoms ijaxticu 
larly during the early morning hours, because 
the poUinalion of many plants occurs at that 
time In these cases, a fourth dose at 3 a ss 
IS helpful 

Patients taking oral therapy for the second 
season require smaller doses than they did for 
the initial course of treatment 

Here, as when parenteral therapv is em 
ployed, additional allergens such as dust, 
molds, rusts, and foods must be considered, 
and if necessary combated 

Contra indications to oral pollen therapy 
are existing gastro-intestinal disturbances, 
chronic diarrhea, colitis, gastric or duodenal 
ulcer, and chronic appendicitis 
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Tabix 49— Schedule fitr Presedionat Oral Treatment v.Uk Grass Pollen Propeptan for Adults 


Date* 

Dosage 

Total Daily Dose (pollea 
propeptan units) 

April 1-30 

1 capsule a day 

60,000 

May 1-14 

1 1 capsule twice a dav 

120.000 

May 15-31 

1 I capsule three times a day 

180.000 

June 1-end of season 

1 2 capsules three times a dav 

360 000 


Each capsule contains 60,000 units of pollen propeptan One unit of pollen propeptan is one microgram 
speafic pollen digest 

• Dates given are siutahle for grass pollen ha\ fever throughout the northeastern section of the United States, 
but tnust be appropnatelv modified where the season didets sigmhcantlv 


Tvbix 50 — Dosage Schedule for Coreiisoita/ Oral Therapy Mtk fl eed Pollen Propeptan for idtills 


Day >>o 

Dosage 

[ Total Daily Do-aje ^poUeo 

1 prepeptao ooitsl 

1 

i cap«ule 

50.000 

2 1 

1 capsule twice a dav 

100.000 

3 

1 capoule three times a day 

150 000 

4 

1 capsule three times a dav 1 

300,000 

5 1 

2 capsules three tunes a dav 

600,000 

6 to end ot 

I 2 to 3 capsules three times a dav , 

600,000-900 000 

season 

^ depending on sv mptoms 



Each capsule contains 100,000 units of pollen propeptan One unit of pollen propeptan is one microgram of 
specific pollen digest 

Table 51 — Dosage Schedule for Coseasonal Oral Therapy \.itk Grass or Tree Pollen Propeptan for Idulfs 


DaT Ko 


Total Daily Do^ge poUea 

1 propeptan unit.) 

1 

1 capsule 

30,000 

2 

1 capsule twice a day 

60,000 

3 

§ ca[»ule three times a day 

90,000 

4 

1 capsule three times a day 

180,000 

5 

2 capsules three times a day 

360,000 

6 to end of 


480,000 

season 

j 2 cap^es four times a day 



Each capsule contains 60,000 uriits of pollen pn^ieptan. One nmt of poEen propeptan is one microgram of 
specific poEen digest. 


Coseasonal Oral Trealment . — Here a rapid intestinal sensiti%Ttj' is encountered, the sched- 
increase in tolerance is desired. If no gastro- ule in Tables 50 and 51 may be tried, with the 
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understanding that if a reaction occurs after administration of pollen propeptans onlj occa 
any dose, the next one should be reduced or the sionally is followed b> side effects There are 
interval between doses lengthened three principal kinds of reactions gastro 

Since at this time the patient is absorbing intestinal which are seen rather often and 
variable amounts of pollen b> inhalation, the focal and systemic both of which are quite 
first oral doses are relatively small uncommon The first type includes nausea, 

It might be well to stress once again that vomiting, severe cramps colic diarrhea and, 
the physician must make every effort to adapt very rarely, appendicitis like pains any of 
the dosage to the requirements of the mdi these may sometimes be so distressing as to 
vidual case interdict further oral therapy Focal symp 

Perenmal Oral T reatmeni —The v\ nters have toms take the form of mild hay fev er sy mptoms 
observed many excellent results achieved with and very occasionally, of asthma Systemic 
oral pollen propeptan therapy administered responses may give rise to dermatitis urfi 


perennially 

At any time after the season is over or at the 
conclusion of the preseasonal or coseasonaJ 
oral treatment, the patient continues to take 
1 capsule a day of that propeptan mixture to 
the pollens of which he was found alletgic 
If he has two or three hay fever seasons he 
has to take 2 or 3 different kinds of pollen 
propeptans The perennial maintenance dose 
for tree and grass pollen cases is 60000 units, 
and for fall hay fever sufferers 100,000 units 
once daily on an empty stomach This dos 
age IS continued until two weeks before the 
onset of the season, at which time the schedule 
for preseasonal treatment is followed 

The dosage for children for perennial therapy 
must be proportionately smaller For chil 
dren from 8 to 12 years of age, the capsules 
should contain 60 000 pollen propeptan units 
of the weed pollens and 30 000 pollen propep 
tan units of the tree and grass pollens for 
those from 4 to 8 years of age 30,000 and 
lo 000 units respectively It will sometimes 
be necessary to remove the contents of the 
capsule and give them with water \\henthis 
IS done, care should be taken to prevent the 
patient from inhaling any of the powder For 
the preseasonal treatment a schedule some 
what like that m Tables 48 and 49 (accordmg 
to the pollen season) should be followed, 
but of course with the capsule strength just 
giv en The dosage may be similarlv increased, 
provided that no untoward effects are noted 
Coseasonal therapy should begin with 25 000 
pollen propeptan units a day for weeds, and 
lo,000 units for grasses or trees, and thereafter 
be increased to a dosage one third to one half 
of that in Tables 50 and 51 

Reactions are discussed here chiefly as con 
cerns oral therapy with whole pollen, smee the 


carta, pruritus malaise, headaches, and a feel 
mg of exhaustion Severe constitutional re 
actions of anaphvlactic nature have not been 
reported On the whole, the objective and 
subjective manifestations of hypersensitive 
ness from therapy are less marked and dis 
tressmg than those after hypodermic injections 
Ephednne sulfate, 0 048 Gm (* grain) by 
mouth, usually suffices to combat these symp- 
toms Moreover, they can often be pre 
vented — once they have made their appear 
ance — by reducing the dose or by lengthening 
the intervals between doses 

Results of Oral Methods — It is impossible to 
give a fair account of the average results of 
oral pollen administration because many 
different preparations have been used (whole 
pollen, pollen propeptans, seed digest, liquid 
extracts), some in very small some m large 
doses The majority of the authors men 
tioned on page 553 are of the opinion that the 
oral method although still in the experimental 
stage, has a v ery promising future The pres 
ent w nters favor it because they believe that 
when used as outlined above it achieves deal 
lergization that ultimately leads to loss of 
specific hypersensitiveness and thus to cure 

Finally, a method should be mentioned 
that was advocated by Schonwald’''*’ the sub 
lingual administration of the same extracts as 
those employed for hypodermic injection, al 
though they need not necessarily be stenle 
This procedure avoids the action on the pollen 
extract of the digestive juices and enzvmes, 
and of the intestinal bacteria and fungi as 
well as eliminating the irregularities of mtesti 
nal absorption The concentration used is 

^■zScsoKWAU* P Letters Inteniat Core Club of Allergy 
Senes? 42 111! 
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about ten times stronger than the one tole- 
rated by the patient subcutaneously, and such 
that not more than 4 or 5 drops are required 
for a single dose. Initially, 1 drop is taken in 
the morning and at bedtime, the quantity and 
frequenc)' (up to three or four times a day) 
being increased until a beneficial effect is es- 
tablished. Gastro-intestinal reactions are 
not noted, but itching or spelling of the tongue 
or throat, or a spell of sneezing are indications 
that the amount should be decreased As the 
hay fever improves or disappears the inter\*al 
between treatments is lengthened until a 
maintenance dose is given, several days apart, 
for the remainder of the season Schonwald 
prefers the preseasonal method for the sub- 
Imgual route. 


d) SraPTOiLMIC THER-VPY 

^Msen prenously untreated patients nsit 
the ph> sician for the first time, sraptomatic 
measures are indicated until such time as the 
specific therapy begins to be effective. Similar 
methods will also be useful in cases in which 
specific treatment has, for some reason or 
other, failed. SjTnptomatic therapy may be 
either local or general. Numerous methods 
and medicaments have been recommended for 
the control of local hay fever manifestations, 
especially of the nasal sjTnptoms. At best, 
the sjTnptoms are alleNiated by such treat- 
ment; occasionally, however, thej' are exacer- 
bated. Nasal congestion or sneezing cau be 
combated bj' instilling x-asoconstriclors, such 
as ephedrine solution (2 per cent), neosj-n- 
ephnn hydrochloride (1 per cent), propadrine 
hydrochloride (3 per cent), prixnne hydrochlo- 
ride (0 05 or O.I per cent), or tuamine sulfate 
(2 per cent). In >er>' severe cases in which 
these agents are found to be irritating, cocaine 
(0.5 to 1 per cent) should be added, proxfided 
the patient is know-n not to be hj'persensith'e 
to it, and with due precautions regarding 
habituation. The following prescription is 
particularly effective: 


Cocaine hjdrochlonde 0.12 

Epinephnne drochlo- 
ndel:l,000’ 0.2 

Chloretone 0.12 

Isotonic solution of so- 
dium chlonde q s. ad 30 0 


ill 
gr li 


M. SIg : Xose drops 3 times a daj as nece<saiy- 


Instillation of these vasoconstrictors with a 
dropper is preferable to spraying, since the 
latter often causes mechanical irritation. Oilj' 
solutions or jellies containing the drugs men- 
tioned are less irritating; but since thej* are 
absorbed less readilj", they are also less effec- 
tive Liquid petrolatum with or without small 
amounts of camphor or menthol will usually 
alleviate the annoj’ing sensation of ‘‘dn-ness” 
of the nasal membranes sometimes complamed 
of bv successfuUv treated patients. 

For the relief of distressing ophthalmic 
symptoms, Estivm may be used, in severe 
cases, I per cent neosjmephnn hydrochloride 
or the followmg prescription is recommended: 

Gin. or Cc 

I) Holocaine 0 1 gr iss 

Epioephnne I'l 000 4 0 f 5 ' 

Bone acid (saturated 
solution) 

Rose water aa q s ad 30 0 f 5 i 

Frequent bathing of the ev-es with a cold 3 per 
cent bone acid solution in an eve cup is also 
helpful 

W hen systemic sv-mptoms appear, it is ad- 
visable to administer ephednne sulfate in 
combination with pbenobarbital, seconal, or 
amvtal two or three limes daily: 

3 Ephednne scltate 0 025-G 045 I gr 

Pbenobarbital 0 OIS j gr i 

Sig I capsule even four hours until relieved 
Gm 

3 Ephednne sulfate 0.025-0 045 1 gr |-J 

.\rnjtal 0 045 | gr J 

Sig 1 capsule ever> four hours until relieved 

Many pharmaceutic houses have similar 
combmations available for this purpose Smee 
orally administered ephedrine is effective for 
only a few hours, the patient may be given an 
enteric coated preparation, such as Enseals 
ephedrme and seconal sodium (Lilly) or Luas- 
min (Brewer), before going to bed. These act 
m about three and a half to five hours after 
administration, thus relieving the dread early 
morning svTnptoms Other svTnpathomi- 
metic drugs, such as propadrine hj drochloride 
0.025 to 0 04S Gm. (f to f grain), racephedrine 
hvdrochlortde 0.025 Gm. (| grain), or neo- 
svnephrm hydrochloride 0.01 Gm. (g Grain), 
mav have fewer central nervous system side- 
^ects. 
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\\ hen the picture is dominated bj e^udatue 
symptoms calcium gluconate (10 cc mtra 
\enousl> or 1 tablespoonful of granules three 
times a day by mouth) combats this symptom 
satisfactorily If the patient simultaneously 
presents nenous tension calcibronat (Sandoz) 
in the same dosage is preferable Profuse 
\\atery rhinorrhea can often be controlled by 
carefully adjusted doses of atropine 
The following methods among others ha\e 
been recommended for general therapy injec 
tions of histamme peptone tuberculin \ac 
cines of colon bacilli beexenom snake\enom 
oral histaminase 

Beckman who considers the cause of al 
lergic reacti\ ity to consist of a shift of the acid 
base balance of the organism toward alkalosis 
ad\ocates the use of nitrohydrochlonc acid 

R NitrohjdrochJoric acid C* I 

(not dilute) 18 5 ivss 

Distilled w-ater q s ad 120 I fS n 

Sig 1 teaspoonful m a glass oi water after each reeal 
and at bedtime 

Dilute hydrochloric acid (30 drops three tunes 
a da^) in orange or lemon juice series the 
same purpose Furthermore Bishop has re 
coirmended a trial of the kelogemc diet 
\ itamin therapy should also be mentioned 
in this connection Rappaport and his asso 
ciates gne 4 to 10 drops of \iosteroI daily 
(each drop containing 30 000 international 
units of Mtamin D) about ten daysbefore the 
onset of the hay fe\er manifestations Hatha 
way recommends doses of 4 (XX) units per 
kilogram of the patient s weight Cohen warns 
against possible hypen itammosis resultuig 
from long continuation of this therapi kita 
mm C in large doses (2o0 to oOO mg daily) 
was suggested by Holmes and Alexander*** 
but their good results were emphatically not 
confirmed by Hebald Engelsber New 
bold ‘^^Friedlaenderand Feinberg'^oursehes 
and others 1 itamin E is also of no \alue m 
the treatment of hay fe\er (Glaser and 
Dam’*"^) 

Lapp claimed excellent results with a 


M R.u-P»1 «^«T B Z Beid C I M L andSraccz 

H C J Ukfgy 5 541 1934 

M L Rjupapobt B 2 Rtti? C I »iidSi«rCK 
H C b d 8 I 1935. 

♦•iGlase* J and Dam H b d. 15 13 19+4 
»« Lapp 4 D B t il J I as! 194’ 


course of autogenous serum injections in a 
senes of cases of hay fever and pollen asthma 
The patients own serum was administered 
subcutaneously in doses of 1 to 2 cc every 
other day Nfany of the patients so treated 
remained free of colds for long periods of time 
The general methods should be resorted to 
only when for some good reason specific 
measures cannot be employed 

The host of local (nasal) measures employ ed 
ranging from simple caustic burning to 
surgical removal of turbinates and submucous 
resection of the septum will receive only brief 
mention here since according to the writers 
ovvn experience they are helpful for only a 
short time The same is true for intranasal 
ionization with zinc sulfate which was ex 
tremely popular for a few y ears This method 
consists m superficially cauterizing the nasal 
mucosa by lontophoretvc application of zinc 
Although it must be admitted that the method 
IS of some value where nasal obstruction is 
predominant since it reduces excessive in 
tumescence this approach cannot be recom 
mended for gen era I use because it producesan 
acute maxillary sinusitis in some cases asthma 
in others and may even lead to atrophic rhi 
mils Moreover zinc lonuation is v erv pain 
ful and Its effects last one season at best 
Edmondson has recently adv ocated a special 
technic of intranasal cauterization by means of 
tampons soaked m anhy drous cupric and zinc 
sulfates along with an application of galvano- 
colloidal silver but this has not been shown to 
be free from the same criticisms 

Mention must also be made here of roentgen 
irradiation of the nose intranasal application 
of ultraviolet rays by means of a cold quartz 
light and nasal diathermy these methods have 
been abandoned by most authors as being of 
little av ail 

Nasal filters are not entirely w ithout danger 
Since this method obliges the patient to breathe 
through his mouth there is the risk o! bringing 
on bronchial allergization — i e asthma On 
the other hand we cannot recommend too 
emphatically that patients who fail to show 
improvement for one reason or another equip 
their bedrooms with asr cleaners operating on 
theelectrostaticpnnciple (Cnepand Green*°**) 
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or preferably a regular air conditioner that 
can also control the temperature and humidity' 
of the atmosphere at the same time.* Gar- 
deners, bborers, and others who are obliged to 
work out of doors where they contact large 
quantities of pollen, and pollcn-sensitive 
workers m flour, grain, and seed mills who are 
occupationally e.tposed, as well as those 
handling pollens in bulk, should wear a 
respirator, such as the no. 5 Bantam Light 
Weight Respiratort or the M S..A. Dustfoe 
Respirator.! Since these respirators do not 
ofl^er protection to the eyes, such patients 
should wear dark goggles. 

e) TREATMENT OF ILA\ FEATIR DUE TO 
SCENTS OF BLOSSOMS 

.As mentioned on page 281, hay fe\er may 
occasionally be due entirely or m part to ht-per- 
sensith eness to the odoriferous substances or 
voblile oils of plants. Deallergization of the 
patient by oral administration of minute doses 
of these oils has been successfully performed 
(Urbach”*). 

The essentbl oils of locust, jasmme, linden, 
and other blossoms cannot be recovered by the 
the usual chemical methods The senior 
author has therefore made use of the technic 
of enfleurage that is almost e.tclusively em- 
plojed in the e.Ttiaction of natural perfumes: 
wooden boards are covered thickly with brd 
and the blossoms— -for example, of locust — are 
placed between them, and renewed from lime 
to time for seventj'-two hours. The brd takes 
on the taste and smell of locust, and can be 
shown by appropriate tests to contain the 
Aolatile allergen. 

The matenal processed m this waj was used by us 
for oral administration in a patient who was specifically 
hj'persensitive to thi< tree and who suffered from severe 
attacks of Lay fever simptoms during its blossoming 
period The do«age emplojed was 2 Gm. four times 
dailv , for two weeks Thereafter, the patient, although 
living in a locust grov e, became absolutely free of symp- 
tocQS. She remained so during the ensuing sear after 
again taking her “locust butter” for four weeks prior 
to the season 

The objection could be raided that dunng the manip- 
ulation required for the process of enfleurage, poUen 


* I( most be pcinCed out tint iij fever pitieiiU in not tolente 
cold air indoors; therefore the onlr ur conditioners that ate bdp- 
fol are those that also permit re^tilxtion of the tempera tore 
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could cocne into contact with the fat, and so be re- 
sponsible for the therapeutic success To encounter 
this objection, the patient was tested nasallj and found 
negative to locust pollen \ small amount of the fat 
containing the essenual oil was introduced into her nose 
on an applicator as was also pure lard While the 
btter had no effect, the former promptlj eliated the 
symptoms of haj fever, this occurred onlj in the pa- 
tient and not m control subjects similarl> tested 
Thus it was demonstrated that in this particular case 
the essential oil of the blossom and not the pollen was 
the allergen 

D. .ALLERGIC LARYXGE.AL EDEilA 
(.ALLERGIC LARA'XGOP.ATHA’) 

The cimical picture of larAmgeal edema will 
receive some consideration m the section on 
angioneurotic edema (p 759). The signifi- 
cance of heredity will also be mentioned there. 
.According to Hansel,*** positive evidence of 
allergj' could be found in some 65 per cent of 
cases with brx-ngeal edema The cause can- 
not always be determined, as in a case reported 
by Maldbott.*®' Edema of the glottis may 
occur m the course of urticaria, in allergic 
shock, and in serum sickness. Here we shall 
mention roerel> a few especiallj mstructhe 
cases. 

DoUinger*®*’ observed that he himself suf- 
fered from hoarseness after ingestion of milk 
and milk products, and that the condition 
could be made to disappear only by eliminating 
these foods from his diet Objective mani- 
festations included reddening of the larjTigeal 
mucosa, with swollen mucous follicles e.xtend- 
ing to the brj'nx The membranes were 
covered with a glassy and transparent mucus. 
Canestro reported a case of edema of the glottis 
following the use of a hair dye containing 
paraphen 3 'lenediamine, Tnmarchi, an instance 
m which the manifestations regu]arl 3 ’ appeared 
ten minutes after an injection of neoarsphena- 
mine; Muencfa”** and Bomes,"** cases attribut- 
able to aspirin, and the latter author also a 
case due to novocain injections, and Worms 
and Gaud, a case in which the s 3 TQptoms 
appeared follow mg ingestion of herring 

\\'hen, as in the last-mentioned case, the 
lar 5 iigeal s 3 ’mptoms (painful spasms in the 
throat, severe attacks of coughmg, distressing 
difficult 3 ' in swallowing) appear suddenl 3 ', one 
is natuiallv" incimed to think, first of all, of 
some foreign bodv’ in the throat, and not of a 

•“DoLlEiCE*, J.; Wl«s m^Wcbik^lir 86.827, 1936 
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swelling of allergic origin the correct diagnosis 
IS usuallj not made until the physician ob 
ser\es that urticarial or other allergic mam 
festations de\elop simultaneously or subse 
quentlj Examination of the hjpopharynx 
reveals an edema of the mucous membranes 
As a rule, the patient can be relieved by 
means of ephedrme by mouth or in severe 
cases bj a subcutaneous injection of epi 
nephnne or bj intralaiyngeal adrenalin sprays, 
in some cases, however, tracheotomj must be 
resorted to (Fig 262) Borries' “ recom 
mends that this be done without too much 





Fig 202 Angioneurotic Edema or Entire Pace 
AND or Larvnx 

Due to hjpersensitiveness to neoarsphcnamme and 
necessitating tracheotomy 

delay since the allergic reaction can bring on 
sucli severe edema that even an operation is 
sometimes of no avail 

Cases in which the drinking of cold water 
brings on swelling of the mucous membranes 
of the mouth, larynx, and trachea (Duke*®”) 
are regarded as being of pathergic rather than 
of allergic origin (see discussion of cold urtt 
caria, p 411) 

Certain characteristics paralleling those of 
angioneurotic edema are also shown by the 
so called acute hypoglottic laryngitis This 
disease picture which was described m detad 


by Zimmerman as well as b> BJumenthal 
IS most commonly observed in children with 
the exudative diathesis according to Kuemme) 
who bebeves the condition to he attributable 
to an underlying allergy 

Spasm of the epiglottis may also be attnbut 
able to an allergic response, as m 2 cases men 
tioned by Ualdbott who manifested severe 
spasm presumably due to an intravenous 
anesthestic administered prior to bronchos 
copy 

Needless to say it is always necessary to 
establish the allergic origin of a given case be 
fore initiating any anti allergic therapy and, 
aside from all manner of other causes the pos 
sible rdle of psychosomatic factors must always 
be borne in mind The follow mg case will 
serve as an excellent example 

A 37 year old intelligent teacher was referred with 
the problem of determining whether her occasional 
sudden spells of hoarseness were attributable to some 
allergy In (he course of her detailed personal history 
the patient who was giving instruction at various 
schools reported that on her way to a certain school 
she always passed a river and that she then regularly 
fell some strange pressure in her larynx following 
which her hoarseness would appear She also stated 
that she had regularly observed similar symptoms 
after spending a short time m her damp cellar One 
of us was able to confirm this by accompanmg the 
patient to the cellar whereupon the possibility of molds 
playing the allergenic rdle was naturally considered 
Appropriate inhalation tests with fungi were performed 
and the results at first seemed to confirm the pat ent s 
statements However the physician who referred her 
had po nted out that the adductor paralysis appearing 
during the spells of hoarseness strongly suggested a 
functional disturbance we therefore decided to have 
the patient treated first from the psychogenic angle 
From the moment we gave the patient a cert fieale to 
the effect that her duties in a given school were phy si 
caMy injurious to her — and the Khool authorities 
promptly agreed to cons der this recommendation — 
we were unable desp tc repeated attempts in the clinic 
to evoke any of the responses that previously had been 
regularly ehci table 

E ALLERGIC COUGH 
Paroxysmal cough repiesents another al 
letgic disease of the respiratory tract This is 
characterized by a loud barking cough often 
of great intensity and force relatively non 
productive, and lasting from a few minutes to 
hours or days The patient has no s> stemic 

in Handb d Hals Nasea u Obrcnl. vot 2 
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symptoms, but complams of an itchy, scratchy, 
or grating sensation deep m the throat, leading 
reflexly to uncontrollable coughing spells. 
Periods of hoarseness also occur The mech- 
anism, according to Prigal.-°®‘ is an allergic 
edema of the mucous membrane deep in the 
throat, possibl)' invoKang the larjTix Kahn-®® 
considered a case of chronic unproductiw 
cough to represent an “allergic tracheitis ” 
Differentiation from asthma is eas>-, since the 
patient has no dyspnea or other respiratorj* 
distress, and the chest is normal on phj-sical 
eAaminalion Roentgenologic study of the 
chest and CTamination of the sputum are 
negati\ e. 

Prigal lists as the eA-idence that this condi- 
tion is allergic the marked familial and personal 
history’ of allergj’, the positi\ e skin reactions, 
although these tend to be slight, the therapeu- 
tic response to epinephrine and related drugs, 
the periodic nature of the illness, particularly 
nitb relation to contact with or avoidance of 
the causative allergens, and the response to 
hyposensitization. 

Colmes and Rackemann-®” were able to 
demonstrate the allergic etiology of 3 cases by 
means of the histones, skin tests, and the fact 
that elimination of the allergen from the 
patient’s enAironment was followed by free- 
dom from this symptom. They found that 
face powder, feathers, pollen, and animal 
emanations were the pnncipal causes of iso- 
lated attacks of coughing recurring over long 


Piua\l, S J Dis Ctest 8- 111, 1942 
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periods of time. Seasonal cases are usually 
due to pollens Prigal-®^^ found perennial 
cases to be caused by house dust, feathers and 
other animal danders, orris root, tobacco, and 
pyrethrum It is possible that some instances 
of so-called tobacco or “smoker’s cough” may 
beecplicableasa hjpersensitiA-eness to tobacco 
smoke Foods play only a minor role in the 
production of this type of cough. Moreover, 
an allergic cough is A'ery frequently obserA-ed 
as one of the manifestations of a generalized 
alleigic response, especially in asthma and 
allergic rhinopathy With regard to therapy, 
the pnncipal measures are aA’oidance of the 
allergen ivhen identified, or specific hyposensi- 
tization 

The complaint of cough in patients A\ith 
allergic respiratory diseases is not at aU rare in 
our expenence and is chiefly caused by post- 
nasal drip, w hich in turn is generally due to a 
sinusitis. The latter is often bacterial in 
nature, sometimes allergic. Successful treat- 
ment of the cough depends on control of the 
sinusitis. This type of allergic cough is char- 
acterized by being more seA*ere during the 
night — that is, in the recumbent position — and 
IS sometimes present only at that time. Dur- 
ing the day the patients swallow the nasal 
secretions, but at night they’ stagnate in the 
larynx and adjacent portions of the upper 
respiratory' tract and stimulate the cough 
reflex. 

Closely related to allergic cough, and indeed 
not always susceptible of differentiation, since 
allergic states may involve any or all parts of 
the respiratory tract, is allergic bronchitis, 
AAhich is discussed m the next chapter. 



Chapter XXII 

ALLERGIC DISEASES OF THE LOWER RESPIRATORY TRACT 


A BROiNCHIAL ASTHMA 
/^F ALL the diseases due to h>-persensitne- 
ness, the most important is bronchial 
asthma This is true not onij because it has 
the most frequent and incapacitating recur- 
rences, making it a senous social and financial 
problem, but also because, uhen the accom 
panjing diseases and sequelae are considered, 
mortality m asthma is by no means so small 
as IS generally belie\ed 

1 Historical Introdlction to the Tiieo 
RIES OF ASTlniA 

The disease picture of asthma was already 
well known to the phjsicians and writers of 
ancient Greece and Rome (Hippocrates, Galen, 
Herodotus, and Aretaeus) The name is de 
n%ed from the Greek word meaning 

“panting or gasping for breath ” Celsius 
termed a slight degree of difEculty m breath- 
ing “dyspnoea”, a more marked degree, “as 
thma”, and the most extreme degree, 
“orthopnoea ” While all of these authors 
gave descriptions — sometimes very detailed — 
of this condition, their explanations of its 
pathogenesis were purely philosophic and 
speculate e The doctrines of the Greek 
physicians dominated the field of medicine 
throughout the Middle Ages It was not 
until the sixteenth centur) that Helmont em 
phasized the i6Ie of the nerxous factor, and 
compared asthma with epilepsy 

In the following century three English phj- 
Si'CiJins, jrhc Ji’Ssre-J /.’otw asihms, 

became deeply interested in the disease 
Thomas Willis was instrumental in bnngmg 
about general recognition of the importance of 
neurogenic factors in its etiologj He as- 
sumed that stimulation of the nerves surround 
mg the bronchi could cause an almost total 
bronchial occlusion He also assumed that 
in addition to this “asthma convulsivnim” 
there was such a thing as “asthma pneutnoni- 
cum,” resulting from obstruction of the 
bronchi Flo> er and Bree expressed the same 
opmions 

The eighteenth and nineteenth centunes 


brought the establishment of a number of 
subdivisions of asthma, based on the s)’mp 
toms or on the presumptive etiologj' The 
most important of these and their outstanding 
champions were, m chronologic order pri- 
marily neurotic etiologj (Laennec), diathetic 
neurosis, interchangeable with dermatitis, 
gout, and migraine (Trousseau), bronchial 
spasm due to stimulation of the vagus (Lon- 
get, Volkmann), sudden turgescence of the 
bronchial mucosa m order to expel irritating 
material (Bree, U eber) , congestion of the 
lung (Bretonneau) , spasm of the diaphragm 
(Wmtrich), result of mechanical imtants in 
the bronchi, such as Charcot Leyden cr> stals 
(Le>den) or Curschmann’s spirals (Curseh- 
mann), result of a reflex mechanism originat- 
ing particular!) m the nose (Bniegelmann) 
As earl) as 18(k), Salter noted the association 
of asthma with animal emanations, and also 
emphasized the importance of the hereditary 
factor 

Considerable progress was made in the 
twentieth centur), when Meltzer*”* first 
called attention to the similantj between the 
bronchospasm seen in guinea pigs djing from 
anaphylactic shock (as first demonstrated by 
Auer and Lewis*®**) and the bronchospasm m 
human beings during an asthmatic attack on 
the basis of this observation, he regarded 
asthma as an allergic phenomenon In the 
following jears, numerous authors succeeded 
m expenmentallv eliciting or producing 
asthma in human beings and m animals, and 
also in effecting passiv e transfer of this state ot 
hjpersensitiveness While the experiments 
performed b) these investigators demon- 
strated that a not inconsiderable percentage of 
cases are unquestionabl) attnbutable to an 
exogenous allergen, many others stressed the 
fact that it would certainly be erroneous to 
assume that the majontj of them can be so 
explained Furthermore, more recent inves- 
tigations, to be discussed below, show that 
endogenous allergens — both auto endogenous 
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and, abo\e all, hetero-endogenous allergens, 
such as bacteria — play an important part in 
the causation and maintenance of asthma. 
Lastly, it was demonstrated that, in a \er>’ 
great proportion of cases, there is indeed an 
existing h\-persensitiveness of the bronchial 
mucosa or musculature, but that it is non- 
specific in character, m other words, that 
these structures react to such varied stimuli 
as cold, wind, dust, excitement, and fatigue. 
In instances of this kind, the existing state of 
hypersensitiveness is to be regarded, accord- 
ing to our nomenclature, not as an allergj , 
but as a pathergj' — the latter being frequently 
superimposed secondarily on the former 

2. Classificatio.v 

The differentiation of the types of asthma* 
continues to present verj- great difficulties 
The reason for this is that recurrent attacks of 
paroxx'smal dj*spnea do not constitute a single 
etiologtc disease entity, but rather a sj-mptom 
complex. From the pathogenetic viewpoint, 
particularly early m the course of the disease 
and in the exogenous-allergic cases, they 
merely represent a reaction that, as Fried- 
jung-®” pointed out, should be considered as 
an exaggerated defense reaction. Thus. e\cn 
the most severe asthma will disappear m a 
few* hours, possibly forever, if the causative 
agent is discovered and removed 

The establishment of subgroups has been 
undertaken by various authors according to 
different points of view. M. Walzer,^' 
Tuft,**^ and other prominent allergists sub- 
divide the condition into two groups: (a) 
allergic bronchial asthma, “to include all 
those instances in which the asthma is the 
result of a specific allergic reaction, and to 
indicate that the attack is produced by sensi- 
tivity to a definite allergen”; and (ft) non- 
specific bronchial asthma, “to include all other 
instances of asthma due to other intrapul- 
monarx- factors and not due to sensitization to 
specific allergens — as, for example, the asthma 
accompanv-ing bronchitis (so-called asthmoid 
bronchitis), etc.” 

* Ualr$s othcnrije moditinl, the term asthma will here be osed 

to mean brOQchial asthma 

FaiEDjr^c. J K ■ Ergeba d lan Med u Ksodeib 52- 76, 
WJJ. 

-••'WAliE*. M : Bronchial .Vsthma In Tice. F Pncticcol 
Sledicine. Ha*trstoicn, Md Pnor. IMI. «ec J.sol S.pJOl 


Ramirez-”* objects to this classification on 
the ground that, in the present state of our 
knowledge of allergj-, the great number of 
cases placed under the nonallergic heading are 
often so considered simply because the demon- 
stration of an allergic pathogenesis is not pos- 
sible, this does not necessarilj- mean, however, 
that the sjTnptoms are not due to an allergen, 
but merelj- that the allergen has not been 
found. 

Furthermore, such a subdivision ignores the 
important fact that manj- cases do indeed 
present a hjpersensitiveness of the bronchial 
mucosa, but that it is not specific-allergic but 
pathergic, or at least has become pathergic in 
the course of time 

Unger*** classifies asthma, on simple clinical 
grounds, into the paroxj'smal and the chronic. 

Walker in 1918 introduced etiologic classifi- 
cation of asthma on the basis of the results of 
skin tests with protein extracts. Cases in 
which positive reactions could be obtained 
were considered to be due to causes entering 
the body from without and were therefore 
called extrinsic, while those in which the causes 
were thought to be within the body were at- 
tributed to bacterial sensitivity and were 
called intnnsic Cohen”** added a third group 
m which, due to organic or functional com- 
plications, both factors play a part, the com- 
bined extrinsic and intnnsic group 

Rackemann” also classifies asthma cases on 
an etiologic basis, as follows: (1) extrinsic; 
(2) intrinsic, and (3) unclassified The first 
group comprises all patients w ho are definitelj- 
hj-persensitive to known specific substances. 
The intrinsic tj-pes are represented bj* those 
skin-negative individuals m whom no ex- 
trinsic cause IS demonstrable The intrinsic 
group thus includes such heterogenous con- 
ditions as refiex asthma, bacterial asthma, 
cardiac dv-^pnea, etc 

Walzer’'” suggests the subdivisions of atopic 
(hereditarj-) and nonatopic (nonhereditarj-) 
asthma. The difficulties inherent in this con- 
cept are full}- discussed in the section on 
atopj'. 

A more detailed subdivision along the same 


••"RaoteaM -Vrcti Otolar>nS 2S 199, I9JS 
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lines has been suggested"'''" (1) atopic, (2) 
infectious, (3) mixed atopic and infectious, 
\Mth dehiwle esidences oi both, and (4) non 
allergic or nonmfectious, further subdivided 
into asthma due to phjsical allergy, bronchial 
stenosis, psjchosomatic references, acute left 
ventricular failure (cardiac asthma), emphy- 
sema with wheezing, so called “intnnsic as- 
thma,” and that due to the nasobronchial 
reflex from nasal foreign bodies and polyps 

Beresford^'"’ has evolved a sjstem for re- 
ferring to the severity of asthmatic symptoms 
first degree or mild asthma, with essentially no 
interference with normal activity, and readily 
controlled by simple therapeutic measures, 
second degree or moderately severe asthma, 
with definite interference with normal ac- 
tivities and requiring large doses of therapeu 
tic agents , third degree or sev ere asthma, w ith 
pronounced interference with normal activi 
ties, and controlled only bj' injection therapy , 
and fourth degree or very severe asthma, in- 
cluding status asthmaticus, not adequately 
controlled by any symptomatic therapy 
Along v\ ith this, he advocates a notation of the 
seasonal or perennial and the continuous or 
intermittent nature of the symptoms Thus, 
sample diagnoses might be “third degree 
asthma, perennial, intermittent 2 weeks,” in 
dicating recurrences about every two weeks 
throughout the year, or "fourth degree asthma, 
seasonal, fall, continuous ” 

The present writers are in agreement with 
all authorities on the point that the classifi 
cation of the manifestations of this condition 
into various types is more or less arbitrary, 
and particularly that the patient may pass 
from one type to another with advancing age 
and according to the course of the disease 
However, we have found the following scheme 
helpful in establishing a nomenclature based 
on pathogenesis 

(1) Allergic asthma 

o) exogenous allergic asthma 

b) infectious allergic asthma 

c) tuberculo allergic asthma 

d) endogenous allergic asthma 

(2) Asthma due to bronchial irritation 

(3) Psychogenic asthma 


2101 Ed local J Allergy 16 199 1945 
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(4) Pathergic asthma, on the basts oj {or in 

diiced by previous ) — 

a) exogenous allergic asthma 

b) infectious allergic asthma 

c) tuberculo allergic asthma 

d) endogenous allergic asthma 

e) psychogenic asthma 

f) irritation asthma 

(5) Isthma of iinknou,n cause 

As IS seen above, bronchial asthma can be 
divided, according to pathogenesis, into five 
mam groups 

The first group comprises the allergic type' 
Exogenous allergic asthma includes the cases 
due to a wide variety of inhalants and inges 
tants, and rarely to contactants and injectants 
Naturally', pollen asthma belongs in this cate 
gory Infectious asthma represents the form 
initiated by infectious processes, which may be 
of three types first and foremost, bronchitis, 
usually of chronic or recurrent nature, second, 
acute bacterial and virus diseases— particu 
larly pneumonia, grippe, and whooping cough 
— and, much less frequently, focal infections 
Tuberculo allergic asthma is a condition that 
develops on a tuberculous basis and is char 
acterized by a high degree of hypersensitive 
ness to tuberculin and by the appearance of 
asthmatic attacks in response to administra 
tion of a rather small dose of old tuberculin, 
for instance 0 1 cc of a 1 100,000 dilution 
(Urbach and Loew The term endogenous 
allergic asthma applies to the cases caused 
by allergens formed within the organism as a 
result of endocrine dysfunctions, intestinal 
disorders and other diseases that so alter the 
tissue protein as to render it foreign to the 
Vioiiy AVtognh-Vier Vrie aVieigm •i.ii's 

found to include 39 per cent of a senes of 452 
asthmatic ward patients whom the senior 
author*** classified according to the scheme 
above 

Of the nonallergic asthmas, one type is 
caused by local irritation of the bronchial 
mucosa by' a particular vapor or gas, chiefly 
in certain industries Patients in this cate 
gory, however, will rather quickly experience 
a broadening of the irratibihty of the bronchial 
neuromuscular apparatus, leading to a pather- 
gic asthma (on the basis of irritation asthma) 
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The next group comprises cases of psycho- 
genic asthma Although one must never be 
too hasty in making such a diagnosis, the 
senior author^ was obliged to reach the con- 
clusion that psychosomatic influences were 
solely responsible for 3 per cent of his material 
In this connection it must be stressed that 
emotional factors plays some sort of a role 
in almost everj* case, yet it is only when the 
psschic conflict represents the principal cause 
of the condition that this diagnosis is war- 
ranted. 

The majority of cases (58 per cent) fell into 
the pathergic group This term denotes those 
hj-persensitmties that are brought about by a 
A-ariety of nonspecific agents, such as wind, 
cold air, changes of temperature, dusty atmos- 
phere, offensive odors, fumes, and e\en emo- 
tional upsets. Pathergic asthma is here di- 
vided into 8LT subtvpes One-half of all these 
cases originally had a bronchitis, and everv* 
exacerbation of this, usually as a result of a 
"cold,” brought on asthmatic attacks. Sub- 
sequently such attacks w ere elicited by a 
great number of irritating factors. TTie re- 
mainder of the infectious cases, following pneu- 
monia, grippe, whooping cough, measles, or 
focal infections, accounted for about one- 
fifth of the pathergic asthmas. Rather fre- 
quently (13 per cent) — and more commonly 
in women than in men — the primarv* condition 
was a psv chogenic asthma, i e , the dj-spnea 
was associated with emotional conflicts, fright, 
deaths, operations, and similar experiences. 
Fairly often an allergic asthma became non- 
specific in the course of time This was par- 
ticularly rare, however, in the case of pollen 
asthma, and of the tuberculo-allergic and 
endogenous-allergic groups. As mentioned 
above, irritation asthma will nearly alwaj's 
lead in a relatively short time to a broaderang 
of the hvpersensitiveness of the bronchi. 

Finalh', there is a certain percentage of cases 
in w hich it is impossible to establish the nature 
of the pathogenetic mechanism This is 
partly due to the inadequacy of our present 
methods of investigation, and partly to hidden 
factors that can be found onlv' bv' chance. A 
third possibility resides in the clinical difficul- 
ties of discovering and proving the action of 
haptens and endogenous allergens. 


3. IXCIDEXCE 

On page 79 we endeavored to present the 
statistical evidence, gathered from various 
sources, concerning the frequency of bronchial 
asthma Reports from hospitals are of rela- 
tively little value here, since asthma patients 
are rather infrequently hospitalized The 
vanous estimates of incidence in the general 
population he somewhere between 0 5 and 2 
per cent, depending on the material of the 
author involved Xor do we possess any verj- 
precise information concerning the distribution 
of the disease according to age and se.v 

AGE 

The majority of authors (Bray, Rackemann, 
Tuft, Vaughan, and M. Walzer) are of the 
opinion that from 30 to 40 per cent of all 
asthma cases begin m the first decade of life. 
About 50 per cent of all patients experience 
their initial attacks between the second and 
fourth decades, only some 12 to 18 per cent 
m the fifth and sixth decades; and a verj* small 
percentage after this age 

WTien the inheritance is bilateral, the sjTnp- 
toms first appear, according to Spam and 
Cooke,®* during the first ten v-ears of life in 
79.1 per cent of cases, as compared with the 
figure of 36 3 for those without such inherit* 
ance 

In this connection, it is interesting to note 
that Fnedjung^'’** observed asthma in infants 
of from 3 to 6 w eeks of age, and that \’'aughan-* 
actually diagnosed t\-pical sv-mptoms in an 
infant not 3 hours old. On the other hand, 
the writers have seen, among 452 patients, 11 
cases — 8 men and 3 women — m which the 
initial attacks occurred between the ages of 
61 and 70 vears. 

SEX 

According to Bray” and the senior author*^ 
asthma is twice as common in boys as in girls 
In the third, fourth, and fifth decades of life, 
there is a slight preponderence m favor of the 
female, amounting to about 7 per cent in our 
material; while in the age group ov er 50, men 
are more commonly afflicted than women. 
All in all, it w ould seem that men are some- 
what more frequently affected than women, 
accounting for from 53 to 57 per cent of the 
totaL 
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RACE 

WTiile it IS the general impression that 
asthma is much more common in thewhite than 
in the Negro and m the y ellow races and nearly 
unknown in the American Indian and the 
Eskimo a!! a\ai!able e\idence strongly sug 
gests that this is due to mode of h^ong rather 
than to racial influences (see p 81) This is 
confirmed b> the medical experiences of the 
armed serMces m \\orld Uar I (Da\enport 
and Lo\e-“'^) in normal males of mihtary 
age more asthma appeared in Negroes than in 
whites and it was apparently more se\ere as 
regarded both morbidity and mortality 
Derbes and Engelhardl* “ were impressed with 
the large number of Isegro patients seen at 
the Chanty Hospital of New Orleans A1 
though the frequency was somewhat greater 
in whites the duration of the illness in each 
case was greater for the colored resulting m 
more time lost per indiMdual Similar find 
mgs were reported by Adams*®* Perhaps 
this discrepancy is to be explained by the 
obserxation of Smillie and Augustine*®* that 
the vital capacity in the ^^eg^o race is mark 
edly lower than that of the white At any 
rate it must be concluded — and the expert 
ences of the present authors confirm this — 
that asthma is a common disease among 
Negroes 

Gaillard**®* found that the percentage of 
Jewish patients with asthma m his practice 
xas about one third greater than that of the 
tota' population of the city 

OCCDRATION 

There is no question that certain occupa 
tions are particularly prone to produce 
asthma orkers so exposed include bakers 
furriers printers cotton spmners upholsterers 
barbers and beauticians hat makers rag 
sorters pharmacists chemists laboratory 
workers dentists woodworkers poultry deal 
ers coffee soy cocoa castor bean and other 
food handlers jewelers chromium workers 

• mDa-ektokt C B andLo-E A G M Dept of L S Anny 
a Wo Id War la 3 6 1921 

JMDEaBES X J and EhCEimiPT H T Am J M Sc Ifc 
675 1913 

» » Adams T W b d 184 342 1932 
« ' Smju. e W G aad ArccsnvE DB JA3fAS7M 
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and refrigerator repairmen (Sternberg and 
Sorrell*®*) Derbes and Wmsor*®* have dis 
cussed the medico legal aspects of occupa 
tional allergy of the respiratory tract 

SOCIAL STATUS 

There is no variation m incidence as far as 
social strata are concerned rich and poor 
seem to be equally affected However there 
IS one appreciable difference in this respect 
as IS well known individuals who are under 
particular emotional strain (e g professional 
V orkers among men housewives with many 
responsibilities among vtomen) are the ones 
most likely to have asthma 

4 Etiologx 

As briefly mentioned above the etiology of 
asthma is by no means uniform The con 
fusion IS increased by the fact that at least 
two components are required to bring on an 
attack namelv the predisposing or contnbu 
tory and the eliciting factors 

The fact that one looks only for the elicit 
mg allergen and not for the factors that have 
rendered the organism allergic and maintain 
It in that state explains why the discovery of 
the allergen or pathergen in a given case — 
followed by appropriate therapy — often brings 
only temporary rebef and not lasting cure 
An instance reported by Black* '® serves as an 
excellent illustration A woman who had 
previously had asthmatic attacks only during 
a brief period in the spring and fall suffered 
severe seizures from the tune she began 
working in a beauty shop When orns root 
was ehminated and replaced by buckwheat 
flour the symptoms disappeared and remained 
absent for about ten months when they re 
appeared At this lime strongly positiv e skin 
reactions to orris root and buckwheat flour 
were observed while the skin test with rye 
flour was negative After an interval of a 
year asthmatic symptoms again appeared 
and this tune the cutaneous response to rye 
flour was also positive In other words 
elimmation of the exciting factor is of value 
for only a certain length of time for so long 
as the predisposing factor is not identified 
the organism continues to become hypersensi 

• •Deebes V J andWDiSOE T Ann Int Med 2* 25 1944 
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tive to more and more substances. We shall, 
therefore, first consider the circumstances and 
conditions that frequently constitute the fore- 
runners of allerg}*: i.e , those that are to be 
regarded as predisposing factors It cannot 
be denied, of course, that it is often difTicuU 
to decide whether an existing infection or en- 
docrine disturbance represents the predis- 
posing disease or gives rise to substances that 
act as the precipitating agents (allergens or 
pathergens). The decision must depend, in 
a gi^ en case, on the histon,* and on the results 
of e.rposure and elimination tests. It is al- 
ways essential, however, to treat the predis- 
posing factor — in so far as this is possible 
today — just as painstakingly as the agent 
immediately responsible 

a) F.YCTORS PREDISPOSIVG TO ASTJCUA 
(1) Heredity 

Heredity is one of the most important con- 
stitutional predisposing factors in the etiol- 
og}- of asthma This was hrst shown by 
Cooke and Vander V€er,*‘“ and confirmed and 
elaborated by Spain and Cooke, ^** who showed 
that there is not only a tendency for asthma 
to be inherited, but also that this tendenc} 
seems to be transmitted as a mendeban domi- 
nant characteristic llany other authors, in- 
cluding Balj-eat, Baagoe, Bray, Hanhart, 
Klewitz, Kaemmerer, Rackemann, Rowe, and 
Stiles and Johnston, have suppbed data that 
serv'ed definitely to estabbsh the importance 
of hereditar}' influences in the pathogenesis of 
asthma. While agreeing on the importance 
of heredity, Adkinson-“* is of the opinion 
that the transmitted character is a recessive 
one. 

The significance of heredity is also supported 
by observations on identical twins. The 
literature contains reports on twenty-three 
pairs (Cooke and Vander ^'eer,-‘“ Spaich and 
Ostertag,-*'* Buffum and Feinberg,*"® Han- 
bart,-''® Criep,^^^ Urbach,-"* Ratner*®** 

CooEr, R \ , aad Yan"de» liiEi, .A, Ji J ImjnanoL I.20I. 
1916 

9‘“Spais, 1\ C .and Cooki, R. a ibld.9-ill, I9H 
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9 '“Spaicb, D . aod OrrEinc, SI Ztschr f bieqscIiI. S pipA - 
n. RooitiCntxooUphrp 19. 711, 1936 
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In seven pairs, asthma appeared in one indi- 
A-idual only; while in si-xteen pairs both had 
the condition The causes were said to be 
similar in eleven pairs, difierent in three, and 
were not mentioned in two. 

On the other hand, it would be erroneous to 
postulate that a hereditar}* tendenc}* is an 
absolute essential for the acquisition of this 
disease (see discussion of experimental asthma, 
p. 584) 

(2) Autonomic Imbalance 

Functional disorders of the autonomic 
nervous s}'stem are characterized by an im- 
balance with predominant paras}*mpathetic 
tone (\agotonia) or predominant S}Tnpathetic 
tone (svTnpathicotoma), or by mixed h}-per- 
tontas w ith components of both dmsions (am- 
photonia) 

It is now generally agreed that asthma 
ver}* often represents a spasm of the circular 
bronchial musculature, w'bicb is innervated by 
the paras}'mpathetics, and can be reliexed by 
S}*mpathomimetic drugs, particularly epi- 
nephrine. In new of this fact, and under the 
influence of the Eppinger-Hess school of 
thought, asthma was originally regarded as a 
vagotonic disturbance Consequent!}*, vagal 
irritation may ensue and, in turn, produce 
bronchial constriction This newpomt was 
also supported by the fact that paras}Tnpa- 
thomimetic drugs (e g , mecholyl) invariably 
produce wheezing parox}-sm5 in asthmatics, 
w hile control subjects manifest no chest S}Tnp- 
toms, but only general signs of parasiTnpa- 
thetic stimulation (Moir’-®) The nocturnal 
onset of the attacks was also explained by 
some as the result of the increased vagal tone 
during sleep, while the fact that the asthmatic 
attach fail to appear during a disease asso- 
ciated with fex er, has been attributed to the 
increased S}-mpalhetic tone during fever. It 
is known today that the dixasion of imbalances 
of the x'egetatix'e nervous S}*stem into vago- 
tonia and S}'7npathicotonia is arbitrar}*; that, 
from the clinical point of view, mixtures of 
both txpes are more common; and that, in- 
deed, both are involved in producing broncho- 
spasm. It is therefore more appropriate to 
speak of an autonomic imbalance, or to use the 
broader term neuro-\egetati\e d}'5tonia. 


ILjQusrt. J.xred.9:2», 1940. 
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Thus Kappis showed that the centnpetal 
portion of the reflex arc runs in the s^mpa 
thetics and the centrifugal portion mxohes the 
xagus Sato*'" demonstrated that the spinal 
sj-mpathetics inner\ate the bronchial con 
stnctors bj show mg that section of the pos 
tenor roots in the upper thoracic region results 
in a definite dilatation of the bronchi while 
asthma like respiratory disturbances are pro 
duced when the\ are subjected to mechanical 
irritation 

Willie there seems to be little doubt that 
xasomotor mstabihtj is an important consti 
tutional factor in the mechanism of asthma 
It can hardly he regarded as the sole cause for 
\agal stimulation will not cause asthmatic 
symptoms in healthy human beings On the 
contrary a definite stimulus of allergic path 
ergic or psy choneurogenic nature is necessary 
to etoke an attack eten in a tasolabile asth 
matic But fluctuations in the tone of the 
\egetati\e nerNOUs system may perhaps ex 
plain why a patient will at times suffer an 
attack on contact with a gi\en allergen but 
not after a similar exposure at other limes 

Bronchospasm or paroxysms of broncho- 
spastic dy spnea need not necessarily be based 
on nerxous hyperimtabibu of the autonomic 
nervous system The bronchial musculature 
tends very frequently to react directly and 
therefore low grade stimulation can elicit 
spasm Moreover it can be demonstrated 
that hypersensitiveness of the bronchial mu 
cosa can play an important part in the de 
velopment of the disease in many cases 

(3) Psychosomatic Factors 

More and more recognition is being ac 
corded to the importance of psychosomatic 
influences in the dev elopment of asthma and 
most particularly in the precipitation of at 
tacks in many cases especially of the palher 
gic group 'Naturally the pathogenetic role 
of the psychic factor is even more difficult 
to demarcate than that of any of the others 
Nevertheless there are a number of explana 
tions that seem to coincide w ith practical medi 
cal experience and that therefore merit brief 
discussion here TTie psychic component can 
exert its influence by increasing the imtabil 
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ity of the organism On the other hand 
attacks of asthma may occasionally be due to 
a lowering of the organism s threshold of irnta 
tion under psychogenic influences Further 
more it is to be recalled that manv cases m 
which the asthma is onginallv of allergic 
causation ev entually undergo a loss of allergic 
specificity with the result that emotional up 
sets can also evoke attacks — probably through 
a conditioned reflex mechanism In this con 
nection it would be well to recall Metalnikov s 
experimental investigations*"’ of the condi 
tinned reflexes m which he found that the 
sensory or acoustic impressions orduianly ac 
companynng an allergic reaction are capable of 
ebcitmg immunologic reactions without the 
intervention of the causal allergen (see p 7o) 
The majonty of inv estigators of the behav loral 
significance of the psychic features m the 
asthma svndrome conclude that the symptoms 
represent manifestations of anxiety and nerv 
ous irnlability or serve as protest evasion or 
escape Others regard the symptoms as at 
tention getting devices results of suggestion 
childish histnonics imitations or simple con 
ditiomngs 

On the basis of careful psychiatric evalua 
tion Brown and Goitem noted that the 
lime relationship of the asthmatic attack to 
frustration and emotional tension is explamed 
by displaced affects of rage the guilt libido 
thereby finding equivalent gratincation 
Both French and Alexander ‘ and Obern 
dorf** have propounded the thesis that the 
attack is the equivalent of a suppressed cry 
the patient having been frustrated in early 
life and forbidden to cry 

Further light is shed on the psy chosomatic 
relationships in this disease hy the lact that 
personality data of asthmatic patients point 
to a smgle fairly definite personalitv con 
stellation According to Rubin and Moses **" 
the»e patients seem to comprise a fundament 
ally passive dependent group of individuals 
who were children of anoverprotective domi 
nating mother They have not cared for 
striven for or gained any marked degree of 
indq>endence in hfe and continue to 'eek care 

i^Bioirv E V iodCoTEL U J 1 M«t D. « «« 
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and protection from the en\'ironment. The 
studies of Brown and Goitein-'-’ indicate that 
asthmatic subjects are of a cyclothjTnic dis- 
position associated with paranoid features, 
repressed hostility, and self-pumshment mo- 
th es. Rogerson-*^ descnbes them as o\er- 
acthe, restless, e-^citable, alternately showing 
anxiety, timidity, fearfulness, and insecuritj, 
or irrationality, aggression, and domineering 
beha%'ior. In a study of forty asthmatic pa- 
tients, Schatia-*-* found e\'idence of psj'cho- 
neurosis of the ohsessi\ e U’pe, \\ hile Rorschach 
tests revealed a tendency to be rigid m reac- 
tions and to cover emotional turmoil by ex- 
cessive intellectualization, with an attempt, 
nhenexer possible, to take refuge from a hos- 
tile en\nronment by engaging in a fantasy life. 
The patient has an anxious, cautious, and un- 
free kind of affective adaptability, and es- 
pecially an inclination toward a depressive 
trend ^hich he tries to master in the presence 
of others. 

Whatever the real explanation may be, 
practical experience has shoun that psycho- 
somatic mechanisms may never be ignored. 
Indeed, in many cases it is difficult, not to say 
downright impossible, to find any cause other 
than the psjchic factor. In such instances, 
referred to as psjxhogenic asthma, the princi- 
pal therapeutic approach is necessanly psychic 
treatment, which gives the best results In a 
few especially sev ere cases, it is advisable to 
refer the patient to a psychotherapist In- 
teresting studies of the psjchologv' of the 
asthmatic were written by French and Alex- 
ander-*^', by Strauss,-*-* and by Weiss and 
English,-** among others. They pomt out 
that psychologic and allergic factors probably 
stand in a supplementary' relation to each 
other. In many cases, at least, it is not a 
question of either an allergic or psjchologic 
etiology', but of some sort of sj'nergism be- 
tween the two. Brown and Goitein*** ha\e 
contnbuted an interpretation of asthma from 
the psy'choanal}'tic point of view, and reach 
the conclusion, among others, that “sensitiv- 
ity ” is displaced repressed sexuality Stokes, 
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Kulchar, and Pillsbuiy-*-® have drayyn a sig- 
nificant parallel in the psychogenous field 
between asthma and urticaria. 

Nowhere is the importance of psychoso- 
matic references more clearly deOneated than 
in the childhood asthmatic. Hence the par- 
ents should be instructed never to show the 
slightest sign of alarm should the child have an 
attack, and neyer to talk of the “wheezj' 
noises” or let the child think there is anj-thing 
unusual about his breathlessness ^Mien an 
attack occurs, they are advised not to send for 
the doctor, if possible, or at least not to let 
the child know the doctor is coming, so that 
he may be spared from sharing in the an.xious 
state of expectancy occasioned bj' waiting for 
the phy-sician. 

.Although there is scarcely any doubt that 
psychic influences are of particular importance 
in the production of asthmatic attacks, the 
diagnosis of ‘’primary' psychic asthma” should 
be made only yyith the utmost care, and, in- 
deed, should never be considered at all until 
the case has been subjected to thorough in- 
vestigation from the allergic as well as from 
the psychiatric yiewpoint. 

Lastly, since there is a close interrelation 
between disturbances of the autonomic and 
the central nervous sj-stem, the frequent asso- 
ciation of a psjchoneurotic element with 
autonomic imbalance may be more readily 
understood 

(4) Endocrine Disturbances 

Functional disturbances of the individual 
endocrine glands, especially the o\aries and 
thjTOid, or of the endocrine balance, either in 
themseKes, or vui the circuitous route of the 
autonomic nervous system, can act as factors 
predisposing to asthma Moreoyer, the same 
conditions may lead to the formation of auto- 
endogenous allergens that can constitute the 
direct cause of asthma Since yve are not as 
yet in a position to differentiate between these 
two pathomechanisms, yye are obliged to con- 
sider them together. 

The asthma-inducing influence of menstrua- 
tion U a well-know n fact. The attacks most 
commonly appear during the menstrual pe- 
riod itself or — although rarely — in the post- 

si-’Siewss.J H.KncB^i.G V.. »nd Poesbiiv, D Jt Vrch 
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menstrual phase A given patient will hov 
ever usually have symptoms at the same point 
of the c\ cle These cases are not to be con 
fused with those m which asthma appears 
exclusive!) at the time of menstruation 
(Curschmann Kaemmerer and man) 
others including the authors) The present 
writers assume the presence of an endogenous 
allerg) to the estrogenic hormone in the last 
mentioned t)-pe of case as well as in those in 
which the asthmatic attacks cease completel) 
from one to three months after the beginning 
of pregnane) onl) to reappear when the pa 
tient begins to menstruate again (Shaw *“* 
Krohn and Lrbach) and also in those m 
stances in which the menopause teiminateS 
the asthma This concept receiv ed confirma 
tion from the observations of Zondek and 
Bromberg"” that such cases mamfest skin 
reactivitv to properl) performed tests with 
&)Tithetic estrogenic hormones In cases with 
a definite correlation between menstruation 
and asthma Waldbott and Bade) * were 
able to demonstrate a deficiency of estrogen in 
the blood This ma) possibl) explain the 
good results obtained with hormone therapy m 
not a few cases of menstrual asthma Alice-'” 
reported gratif)ing results with corpus luteum 
extract or with combined pituttar)-ovarian 
preparations Aloreover Geber and the 
writers were able to produce length) remissions 
by mtracutaneous injections of autogenous 
blood serum withdrawn at the height of the 
premenstrual asthma (see p 128) In es 
peciali) severe intractable cases cute can be 
achieved through roentgen castration 

Jiminez Diaz observed cases in which 
the asthma initially appeared at the begin 
rung of pregnancy and disappeared toward its 
end He evpiains this not on the basis of an 
ovarian h)'pofunction but in Zondek s sense 
on the basis of a hyperfolhcular phase that 
brings about involution of the ova 

The menopause sometimes tends to alleviate 
the asthma but it not uncommonl) exacer 
bates the condition in which case appropriate 
hormone therap) ) lelds good results 

««Cr»SCHviA H \e haodl d deu s h Gese b 1 an Med 
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Furthermore one rather frequentl) en 
counters reports of the simuUane us appear 
ance of asthma and h)-perth) roidism Thus 
Curschmann observed 2 patients who suffered 
from intermittent Graves disease and invan 
abl) suffered genume asthma attacks coinci 
dentall) with the more pronounced th)'to 
toxic S)mptoms Curschmann advanced the 
h)'pothesis that the organism is sensitized to 
the abnormal secretion of the th)Toid which 
acts as a foreign protein and which we would 
now term an endogenous allergen Epstein*’’ 
reported four cases of asthma associated with 
hyperth)Totdism and stated that it occurs 
more (tequenll) in h) perth>Toid than in h) 
poth)roid states llaldbott^’ achieved cure 
of asthma b) th) roidectom) of h)-perplastic 
th)TOids after other measures failed W idal 
and Abrami Danielopolu Wiehler and others 
reported improvement in the asthma con 
dition after roentgen or radium irradiation of 
an enlarged th)Tcnd gland M aldbott*'” and 
Maranon*” on the other hand observed a 
number of cases of asthma and of h)‘poth) 
roidism that were cured b) the admmistra 
tion of desiccated thvroid 
\\ ith regard topancreaticfunction Abraham 
son* ** emphasizes the infrequenc) of associa 
tion of asthma and diabetes and suggests a 
reciprocal relation between the two diseases 
He assumes that h)'pennsulmvsin is one of 
the conditions necessary for the appearance 
of asthmatic attacks and found that in asth 
matic patients the glucose tolerance curves 
were typical for d)5insuhnism — a characleiis- 
ticall) diabetic curve for the first two hours 
followed b) a precipitous drop as the test was 
prolonged He relates the occurrence of noc 
turnal asthmatic attacks to a state of h)!^ 
givcemia Goltman on the other hand 
points out that asthma is associated with 
diabetes more frequentl) than is usuall) sus- 
pected and advocates that when competent 
allergic therap) fails to afford relief to the 
severe asthmatic diabetes should be ruled 
out since it ma) aggravate and prolong the 
disease 

• sWaitbott G L Aon Alle gy 3 12 194 
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(5) Add-Base Balance 
Metabolic studies in asthma seem to indi- 
cate that there is a temporary' or permanent 
shift in the acid-base balance toward the al- 
kaline side. Under normal conditions, the 
potassium-calcium ratio in the blood is con- 
stant (approximately 2:1); but, as Schitten- 
helm, Kylin, and others have demonstrated, 
the potassium content of the blood is markedly 
incieased during an asthmatic attack, while 
the calcium content decreases at the same 
time. Furthermore, it is a nell-known fact 
that seizures are more frequent at the time of 
ph^’siologic alkalosis in the spring, and occur 
only rarely in. patients with diseases accom- 
panied by acidosis (e.g , fever or diabetes 
mellitus). While Wichmann and Paal, Kle- 
witz and Schaeffer, EUinger and Tiefensce 
consider alkalosis a prerequisite for asthma, 
Diehl and Schenk and Jiraenez-Diaz and 
Franquelo regard alkalosis as the result and 
not the cause of the allergic state. Disturb- 
ances in the electrolj'tic balance were formerly 
attributed to increased vagal tone. Today, 
honever, the rexerse is considered more likely 
— namely, that there is increased activity of 
the parasjTnpathetics as the result of the 
overbalancing of the calcium ions by the po- 
tassium ions, and on this basis the adminis- 
tration of calcium, intravenously whenever 
possible, was recommended for asthma. Tie- 
fensee also favors an attempt to shift the 
asthmatic’s metabolic balance from the alka- 
lotic side back to the acid direction, by means 
of either diet or drugs (ammonium chloride). 

(6) Infections 

In the judgment of numerous authonties, 
and in the wTiters’ own opinion based on 
clinical observations, infections are of domin- 
ant importance, both as predisposing and as 
directly eliciting factors. These include acute 
and chronic infectious diseases, particularly 
of the respiratorj' tract (bronchi, lungs), as 
well as bacterial infections of the nose and 
sinuses, and occasionally of the tonsils, teeth, 
and other organs. 

The question as to whether the Infectious 
agent has antigenic action in itself, or whether 
the inflammation of the tissues caused bj' the 
micro-organism paves the way for an allege 
asthma, must be decided in each case on the 


basis of the histoiy, the clinical course, and 
the results of skin tests w ith bacterial vaccines 
and bacterial toxins, ever)’ attempt must be 
made to find the correct answer to this 
question, for it is of decisive importance in 
determining the pathogenesis, and thus 
in selecting the appropriate therapeutic 
approach. The relationship of infection to 
asthma may be divided into four categories: 

1. Bronchial Infections . — The association be- 
tween infections of the bronchial tree and 
asthma may be threefold. (1) A patient suf- 
fering from long-lasting or frequently recurring 
inflammation of the respiratory tract may 
absorb appreciable quantities of bacterial pro- 
tein and thus become hvpersensitive to bac- 
terial products present in his bronchi or alveoli. 
In adults, one of the conditions most com- 
monly leading to bronchitis is grippe. How- 
ever, It is not the influenza virus itself that 
seems to be responsible for the broncho-pul- 
monarj- inflammation ; it is rather the normally 
saprophjTic bacteria of the upper respirator)’ 
tract that become pathogenic as a result of the 
marked reduction of immunity due to the 
grippe In such cases, Kj’persensitiveness to 
the proteins (or polj-saccharides) of these 
micro-organisms and not to their toxins may 
be assumed Such cases usually exhibit well- 
defined differences from e.xogenous-alJergic 
asthma (see Table 55, p 623). (2) More- 
over, in a rather large group, respirator)- infec- 
tions pave the way for sensitization by other 
allergens. Thus, a bacterial infection of the 
respirator)' tract may injure the mucous mem- 
branes and thereby predispose them to aller- 
gization by e.xogenous allergens (animal ema- 
nations, dust, chemicals, and other inhalants). 
However, h)persensitiveness to bacteria may 
develop even in these cases, therebj' estab- 
lishing a v-icious circle. (3) In still other 
instances, asthma of nonhacterial origin leads 
to secondar)’ bronchial infection This t)'pe 
of secondar}’ chronic bronchitis is not to be 
confused with bacterial asthma caused by 
respirator)’ infection, as described above. 
Moreover, Turnbull-”* has pointed out that 
failure of resolution of ordmarv- pneumonia 
may be due to existing respirator)’ allerg)’ and 
will respond to appropnate treatment of the 
latter. 
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Finall} , it should be borne in mind that the 
secondary bronchial infection particularlj m 
elderlj individuals, ma> overshadow the pri 
maiy allergic hyiiersensitiveness 

2 Focal InfecUon — \side from bacterial 
invasion of the bronchi infections in other 
organs occasional!) play a part, both in al 
lergizmg the organism and in providing the 
eliciting allergens Lvidence of this possi 
bilit) is provided by those cases m which 
tonsillectomy or dental extraction, or control 
of a sinusitis bj surgical interv ention or chemo 
therap), leads to the disappearance of the 
asthma 

The controversial opinions as to the etio- 
logic importance in asthma of pathologic con- 
ditions of the nose and its accessory sinuses, 
have been discussed in some detail in the sec 
tions on rhinopathy and sinusitis In agree 
ment with the majority of authors, the writers 
are of the opinion that when bronchial and 
nasal infections coexist, the) are usual!) con 
comilant and due to the same micro organisms 
There may be some occasional cases, however, 
in which a sinusitis acts as a focal infection 
that allergizes the bronchial mucosa This 
results from the absorption of bacterial prod 
ucts into the lymph or blood vessels, permit 
ting these products to act as antigens or toxins 
(thereb) leading to a hypersensitiveness to 
bacterial protein or to bacterial toxins), and 
thus promoting asthmatic attacks Further 
more, the constant drainage of pus from in 
fected nasal tissues ma) mechanically irritate 
the bronchi, and so bring on asthmatic patox 
ysms This occurs particularly during sleep 
For a further discussion, the reader is referred 
to the section on asthma and rhinopath) below 

3 Toxin Ilypersensitiicness — In some in 
stances, bacterial infection may give rise to 
asthma from h)-persen5itiveness to bacterial 
toxins rather than to bacterial proteins This 
ma) be assumed in those cases m which skin 
tests w ith toxin containing bacterial filtrates 
(not the usual vaccines) are negative The 
situation is analogous to that m the Schick 
and Dick tests 

Whatever the exact pathogenetic relation 
ship ma) be in a given case, the fact remains 
that in a high percentage of all cases, asthma 
appears as a sequel to acute infectious diseases 
of the respirator) tract, and it is also well 
known that pneumonia is very commonl) en 


countered in the personal histones A asthma 
patients Moreover in a prevjousl) allergic 
individual aggravation of allergic S)mptoms 
ma) follow a respirator) tract infection and 
under such circumstances chronic asthma not 
infrequently will recur after a lapse of years 
Kaemmerer found that upper respirator) tract 
infections immediatel) preceded asthma in 56 
per cent of his material, and pneumonia in 59 
percent According to Gram, the initial asth 
malic attacks appeared promptly after a 
gnpfie or a pulmonar) infection in 69 per cent 
of his cases Hajos was able to establish a 
direct connection between the first asthmatic 
attack and some catarrhal or inflammatory 
disease of the mucosa in 40 per cent of his 
cases In a senes of 607 asthmatics Evers 
found that pneumonia pleuritis, grippe, or 
pertussis had immediate!) preceded the initial 
attack in 31 per cent of the cases, and that this 
figure rose to 80 per cent when common colds 
and bronchitis were similarly considered 
Walker, Thomas, Peshkin, Kackemann, 
Schneider, and man) others reported similar 
observations The present writers’ own mate 
rial revealed histones of infectious diseases of 
the respiratory tract or coryza in a high per 
centage of asthma cases In children too, 
bronchopneumonia, bronchitis gnppe, per 
tussis, and other infections, such as measles, 
pla) an important role in this resfiect 
Tuscherer was able to demonstrate the pres- 
ence of infectious allerg) m 34 per cent of 650 
cases 

Van Leeuwen*”'* rejects the view that bac 
tenal infections are of special importance in 
the pathogenesis of asthma, on the grounds 
that there is no appreciable difference be 
tween so-calieil bronchitis asthma and exog 
enous-allergic asthma so far as the bacteri 
ology of the sputum is concerned, and that 
skin tests with bacterial vaccines are not de 
pendable However, these reasons do not 
constitute convincing arguments As for the 
question of skin tests with bacterial prepara- 
tions, van Leeuwen himself points out the 
stnking fad that he noticed alyvence of skin 
reaction in the bronchitis group, he thus 
raises the question whether decreasefl or even 
total!) lacking reactivit) to streptococcus 
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\'accme might not be considered analo^us to 
the negati\e response in the Schick test 
Sterling and Walker go so far as to interpret 
failure to respond to the skin test as conclusive 
eudence of the bacterial origin of asthma. 
But this conclusion might in turn be disputed 
b}' pointing out that tests with the bacterial 
vaccines now in common use do not permit 
any definite conclusions, since the protein is 
largely denatured in the course of their prep- 
aration. In agreement with Cooke and 
Grove^"' and other authors, the present 
writers are of the opinion that a positive skin 
reaction may be regarded as specific only w hen 
a focal reaction — i.e., an attack of asthma — 
is elicited at the same time 

Kaemmerer-‘“ found that in the majority of 
asthma cases the sputum contains Streptococ- 
cus \'iridans. He regards these micro-organ- 
isms as normal saprophytes of the upper re- 
spirator>’ passages, but holds that they become 
transformed into antigens w hen, as a result of 
depressed immunity, they break through the 
natural barrier of the mucous membranes and 
are then absorbed. On the other hand, Val- 
lerj’-Radot*”* believes that the significance of 
the pathologic micro-organisms in the bronchi 
of asthmatics lies m the fact that they deter- 
mine the intensity of the bronchitic process, 
which in turn unfavorably influences the 
asthma. Correspondingly, he considers the 
value of s'accine therapy to consist entirely 
in the increased resist&nce to the bacteria 
maintaining the bronchitis. 

4. Tuberculosis. — Lastly, the question re- 
mains to be considered as to whether tubercu- 
lous infections of the lungs are of significance 
in the production of asthma. The older 
clinicians, such as Rokitansky, as well as a 
number of recent investigators, such as Bande- 
lier and Roepke, Bruegelman, Schroeder, and 
others, are of the opinion that asthma and tu- 
berculosis are mutualh- exclusive, or at least 
that the incidence of such infections among 
asthmatics is no greater than among indi- 
\'iduals suffering from other diseases. Con- 
versely, a study of nearly 400 cases with active 
pulmonar}- tuberculosis by Tocker and Da\-id- 

Cooke, R \ , and Cxo\-e. R C Arch lot Med 5i-779.19JJ 
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son**” showed the incidence of asthma to be 
approximatelj' the same as in the general 
population. On the other hand, certam 
authors such as Mueller, Jimenez-Diaz, Tur- 
ban and Spengler, and others stress the fre- 
quently observed combination of asthma and 
tuberculosis and point out that tuberculosis 
causes a lowered resistance of the lungs that, 
in turn, predisposes the organism to asthma 
(J. Bauer). .\s regards the emphasis placed 
by the latter group on the extreme hj'persensi- 
tiveness to tuberculin manifested by man) 
asthmatics, it must be said that this alone does 
not in any way warrant the conclusion that the 
asthma is of tuberculous origin, for these re- 
actions may be expressions of a metaspecific 
allerg)' This is well illustrated by the find- 
ings of Oatway, Gale, and Mowt)*'” that 
patients with tuberculous tracheobronchitis 
who were most sensitive to tuberculin were 
also sensitive to routme allergen skin tests. 
For some reason, cases of tuberculous tra- 
cheobronchitis reacted more strongl)- to aller- 
gic tests than did tuberculous patients without 
such lesions, and the most serious bronchial 
lesions occurred in women with clinical evi- 
dence of allerg)'. 

Consolidations in the apex, old scars m the 
hilar region, calcified primary’ comple.xes and 
hilar Ij-mpb nodes, all of which unquestionably 
indicate recover)* from a tuberculous infection, 
in themsehes emphatically do not speak for or 
against the Lkelihood of a tuberculous origin 
of the asthma. 

Waldbolt*'” points out that asthma may 
stand in any of four relationships to tubercu- 
losis; (1) Asthmatic wheezing is encountered 
dunng the course of tuberculosis and is easily 
confused with asthma. Enlarged tuberculous 
glands, strictures of bronchi, and mucus and 
caseous material lodged in bronchi ma)* in- 
duce bronchospasm in patients who are not 
allege. A pertinent case reported b) Her- 
but*‘” showed at necrops)- narrowing of the 
diameters of the termmal bronchi due to the 
presence of tuberculous granulomas through- 
out their walls. Active tuberculosis accounted 
for 4 per cent of Fraenkel’s*”" “asthma” 
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cases (2) Allergic asthma may become com 
plicated bj tuberculosis although this ap 
pears to be rare According to Tocker and 
Da\ idson asthma is often favorably in 
fluenced by active intercurrent pulmonary 
tuberculosis However the asthma acts un 
fa\orably on the infectious process since the 
paroxysms of the former by reason of the in 
tense cough and increased secretions facibtate 
bronchogenic spread of the tuberculosis from 
an active caseo pneumonic focus 11118 un 
favorable effect is particularly marked in pa 
tients with therapeutic pneumothoraces be 
cause of the disturbances in intrapleural and 
intrapulmonarj pressures sometimes causing 
temporarj re expansion of the lung and even 
reopening of cavities (Vaccarezza and Cac 
chiani Avecedo’"^) (3) Tuberculosis may be 
folio \ed hj allergic asthma — or ha> fever — 
and this is not uncommon (4) In some asth 
matic patients with healed tuberculosis there 
are strong skin reactions to tubercnlm while 
the usual skin tests for allergj are not con 
elusive and complete relief may be afforded 
b> tuberculin therapy in small doses 

Ev erj asthma patient should be subjected to 
thorough physcal and roentgenologic ex 
amination for tuberculosis the sputum should 
also be investigated In our own material * “ 
It was possible to demonstrate a tuberculo 
allergic pathogenesis in about 5 5 per cent of 
all asthma cases (for a further discussion see 
the section on tuberculo allergic asthma p 
608) 

Only a few French authors consider syphilis 
to play any particular part m the pathogenesis 
of bronchial asthma 

(7) lv.iaxv:ations 

Little IS thus far kno vn concerning the role 
of intoxications as factors predisposing to 
asthma In the section on infections above, 
brief mention was made of the fact that many 
have considered the possibility that asthma 
might occasionally be attributable to toxicity 
rather than to the infection itself since bac 
teria can act not only as antigens in them 
selves but also by means of their toxins 
Another possibility is that as the result of 
bacterial activity of a pathologic intestinal 

» iVaccasezza R F and Cacchuni Avecibo R An Cated 
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flora or owing to resorption of abnormal deg 
radation products of the intestinal contents 
parasympathetic nerves are stimulated (Hof 
baueT*««) Other authors such as Kaem 
merer*** explain the bronchospastic effect of 
mtestinal toxins as due to the absorption of 
histamine like substances in certain predis 
posed individuals in whom there is inadequate 
detoxiffcation on the part of the liver In 
any event it is advisable to deal with any 
existing chronic digestive disturbance by pre 
scnbmg an appropriate diet and not by means 
of laxatives 

(8) Mechanical and Chemical Irritations of 
tl e Mucosa 

Injury to the bronchia! mucosa by chronic 
mechanical or chemical irritation is a factor 
that IS rarely accorded due cons deration as a 
predisposing or contributory cause of asthma 
It IS read ly demonstrable however that 
asthma may be an occupational disease par 
ticularly m the case of pursuits in which re 
peated irritation of the respiratory tract 
brings on chronic inflammation of the mucous 
membranes or in which inhalation of dust 
particles actually damages the mucosa The 
following substances may be mentioned as 
commonly encountered respiratory irritants 
bed feathers with their minute points street 
dust containing fragments of stone as well as 
smoke chalk dust irritating chemical fumes 
odors dyestuffs and various drugs Prophy 
lactic measures consisting of proper ventila 
tion and masks are often of great value 
Willie the factors mentioned abov e act from 
w ithout It must be borne m mind that mucous 
plugs in the bronchial tree purulent secretions 
«v ^ hcQncttt and the contents of bronchiec 
tatic dilatations also constitute important 
mechanical irritations They probably repre 
sent the chief causes of intractable asthma 

(9) Meleorologic and Geologic Factors 
Ihe popular clinical behef that sudden 
meteorologic changes can evoke asthmatic 
attacks was confirmed by the interesting ex 
penmental work of Nelson Rappaport and 
Welker**** Preuner**' and Courtnght and 
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Courtright.^®* Peters'*^ states that of the 
nonspecific causes of asthma, weather changes 
must be considered among the most important. 
A knowledge of wind direction and the ap- 
proach of bad weather can help us to under- 
stand the patient’s sjmptoms, and often to 
predict the degree of health he will enjoy 
during the following daj's. Petersen and 
Vaughan’®^ point out that with rather steady 
exposure to an allergen of low actriity for 
the indnidual patient (for example, house 
dust), weather changes might cause an acute 
attack and may be a factor in determining 
fatalitjx Nelson, Rappaport, and Welker^'*® 
showed that even when the patient is confined 
to a room in which the air is filtered and can 
therefore contain only v-erx' few pollens, sud- 
den atmospheric changes (e.g., a sharp baro- 
metric fall, a rapid nse in the relative humid- 
ity of the air, or rainy weather) can bring on 
severe attacks. Furthermore, when the hu- 
midity is low and the temperature constant, 
the pollen-asthmatic individual shows more 
rapid improx ement in the pollen-free chamber 
than when the humidity and the temperature 
are not controlled. Preuner-'*' demonstrated 
that experimental asthma in guinea pigs is not 
dependent on temperature, humidity, or at- 
mospheric pressure so long as these factors 
remain constant on the day of the experi- 
ment, while rapid changes m these meteoro- 
logic factors increase the a\ erage severity of 
the attack by about 50 per cent. Although 
Courtright and CourtrighP* found that single 
fixed atmospheric conditions had some effect 
on the incidence and severity oi inbaianl 
sensitization and shock in guinea pigs, they 
agree that “shifts” in the weather conditions 
had far more influence. This new field of 
experimental meteorobiolog>' promises to be- 
come highly important in future therapeutic 
studies. Tile results of these investigations 
confirm clinical obserx-ations to the effect that 
asthmatic indix-iduals feel considerably bet- 
ter in a drx" warm clima.te than in a damp en- 
xnronment, and that the most unfavorable 
conditions are frequent abrupt changes in 
temperature and humidity. This explains 
why infectious asthma so often disappears in 
Arizona, for example, xxhile it is exacerbated 
near rix'crs, lakes, swamps, and forests. 

Pmis. J - Illinois M J 81: 4:3, 1942 


High altitudes also hax'e a beneficial in- 
fluence on asthma At about 4,000 feet, 
many asthmatics lemain syTnptom-free as 
long as the climate is dry and ex-en This 
may be due, at least partiall}", to improved 
ventilation of the lungs. Furthermore, the 
decrease m air pressure and in humidity also 
play an important part. Whether or not 
high altitudes are beneficial in a gixen case, 
can be determined only by a more or less 
lengthy sojourn m the mountains. 

Consideration has been given here only to 
the direct influence of climate and of high 
altitudes. The question of the indirect influ- 
ence of these factors, on the basis of the quan- 
tity of pollen m the air and of the fact that 
fungi flourish far better in damp areas, has 
been discussed in some detail elsewhere 

Moreover, it must be remembered that cold 
weather is unfax'orable because it tends to 
promote acute respirator}’ infections and thus 
serxes to elicit asthma attacks, either specifi- 
caU> (as a result of bacterial sensitivity) or 
nonspccifically. Lastly, as Duke has pointed 
out, indmduals with h>'persensitix eness to 
cold may have asthma along w ith other synnp- 
toms. 

Patients often blame strong winds for the 
sudden onset of their attacks. The unfax’or- 
able influence of wind may be at least par- 
tiall}' explamed b)' its cooling effect. Damp 
air, and particularly fog, tend to elicit attacks. 
Whether this is attributable to the humidity 
alone, or whether electric influences (fluctua- 
tions of electric potentials) are also inx'olxed, 
has not, as j'et, been determined. Another 
possible explanation may lie in Owens’ demon- 
stration that the amount of suspended solid 
particles m the air is proportional to the fog 
density, and may be fix'e times as great as 
that on a clear day. “Industrial fogs” are 
an exception to the rule; for this condition, 
obserx-ed especially in some English manufac- 
turing centers, has the opposite effect, prob- 
ably because the acid content of the air count- 
eracts asthma. 

Van Leeuwen, Tiefensee, and others have 
expressed the opinion that the nature of the 
soil in a gix-en area is of special significance in 
the production of asthma. They found that 
clay soil and marshlands increase asthma, and 
that sandy regions do not. However, the 
influence of the geologic factor can be nothing 



578 


4llehgy 


more than an indirect one, since a damp con- 
dition of the earth favors the growth of fungi 
and molds 

b) rXCITI\G FACTORS 

Factors tending to produce asthma can, 
in principle, be of two kinds first, speafic 
factors, or allergens, second, nonspecific fac- 
tors, or pathergens The latter categor>, 
which includes such diverse stimuli as cold, 
wind, and irritating gases or vapors, as well 
as physical exertion and emotional upsets, 
will not be considered here The substances 
that specifically elicit attacks may be divided 
into two mam groups exogenous allergens, 
which influence the organism from without, 
and endogenous allergens, which are formed 
within the organism 

(1) Exogenous Allergens 

It would be practically impossible to list 
all the substances that have been identified 
and reported during the course of years The 
most commonly encountered exogenous aller 
gens have already been mentioned m Part 
Two Here we shall merely make a few 
general comments concerning the most im 
portant allergens 

From the practitioner’s vieivpoint, the fol 
lowing division by groups, which naturally 
include only the most important agents, may 
be helpful We distinguish asthma due to 
plants, dust, molds, rusts and smuts, animal 
substances and emanations, foods, drugs, 
chemicals, and physical agents Needless to 
say, grouping of this kind cannot be absolutely 
precise, since there may be some overlapping 
The trade and professional personnel that are 
are most commonly affected by occupational 
asthma are bakers, furriers, printers, spinmng 
mill workers, upholsterers, barbers and hair- 
dressers, hat makers, rag sorters, pharmaasts, 
dentists woodworkers, poultry dealers, coffee, 
soy, cocoa, and castor bean handlers, jewelers, 
chromium workers, and refrigerator repair- 
men (Sternberg and Sorrel’^*) Derbes and 
Winsor^'®'* have discussed the mechanism and 
causative agents of occupational asthma in 
laboratoiy' workers, food handlers, jewelers, 
beauticians, pharmacists and chemists, and 
furriers 

A slhma Due to Plants — Asthma due to pol- 


len IS discussed separately m chapter X\I A 
number of authors, including Row e ' ^ and 
Papers, point out that pollens can evoke 
asthma more frequently than is commonlj 
supposed even at times other than the hay 
fever season One of us has seen a severe 
attack of asthma at Christmas time caused by 
the pollen of mimosa (Acacta dealbata) used 
to decorate the table 

Furthermore, there are many recorded in 
stances in which the odor of flowers, bushes 
or trees evoked asthmatic attacks, the same is 
true of odoriferous fruits Some doubt exists, 
on the other hand, as to the nature of the 
allergen m those cases m which the asthmatic 
attacks appear while the patient is threshing 
or loading grains, or sleeping on straw The 
possibility of a strictly physical hypersensitive- 
ness must be considered in cases of this kind 
(Urbach and Steiner'”) Moreover, as has 
been instances on page 10, the products of 
parasites m grains (Ancona”) may also be 
responsible in some occasional instances 
Plants assume especial importance in view 
of the numerous and widespread instances of 
hypersensitiveness to cottonseed, kapok, orris 
root, and vegetable gums, as well as to van 
ous types of woods It is necessarj to de 
termine m each case whether the wood itself 
or such contaminants as molds and fungi or 
even chemical ingredients (particular!) resins), 
represent the causative agent 
Asthma Due to Dust — Since Kern”“ and 
Cooke”' first called attention to the signifi 
cance of dust as an allergen, it has been identi- 
fied as the causal agent in a constantly 
increasing number of cases The size of this 
group depends, of course, on just what sub- 
stances — or, rather, just how many substances 
— one chooses to call ‘ dust ” If one includes 
the dust that promotes asthma in workers in 
coffee-roasting establishments, in shops and 
warehouses handling tea, chestnuts, and 
other products, in carpentry shops and drug- 
stores, as well as in stables, pet shops, and 
laboratories, this group becomes practically 
unlimited in extent Therefore, strict!) 
speakmg, the allergen “dust” should be under- 
stood to represent only those kinds of dust 
that, so far as one can ascertain, are not com 
posed of particles of any one specific substance 
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Thus, none of the types of dust just mentioned 
should properly be included; for, m the strict 
sense of the word, dust should here mean house 
dust, as well as street dust. This does not 
imply, of course, that one should not make 
eveiy effort to determine the origin and com- 
ponents of the dust in each case. 

Naturally, house dust is composed of a 
great N-ariety of substances, including above 
all the products of animal epidermis, and the 
content of bedding and upholstered furniture, 
as well as molds, fungi, and other constituents. 
When one e.Yamines this question more closeh , 
it is interesting to find that many patients 
react with asthma only to the dust from their 
oi\n homes or places of work, while others are 
also hj’persensitive to dusts of different origin. 
In the latter tj-pe of case, one must in\'esti- 
gate the indindual patient, in order to de- 
termine whether the reactions are due to the 
fact that the foreign dusts contain appreciable 
quantities of the same allergens to be found in 
the autogenous dust, or whether the reac- 
tivity of the patient has become nonspecfic 
or metaspecific. The writers are, therefore, 
in agreement w ith Row e, w ho holds that there 
is no such thing as a special house dust aller- 
gen per se, but that the effect of the house dust 
extract is attributable to the sum of the effects 
of its various components. It seems likely, 
howe%er, that in a given case one of the com- 
ponents is the chief offender, and that it must, 
therefore, be identified and remo% ed. In this 
connection it is interesting to note that Cohen 
and his associates®” have demonstrated that 
cotton linter dust does not act as an allergen 
until the linters haxe been stored for sexeral 
months, and that, moreover, the allergenic 
action of hnter dust is independent of that of 
cotton dust. 

Hypersensitiveness to dust is generally best 
diagnosed in the following manner, ^\^len it 
has been determined, by means of the en- 
xaronraental tests, that the asthma is directly 
associated with the patient’s presence in a 
given room, and when no special cause can be 
discovered there, the dust of the room is col- 
lected, according to the instructions on page 
200, and cutaneous or bronchial tests are 
made with extracts of it. If these tests are 
positixe, the furnishings most likely to pve 
off dust (cushions, mgs, hangings, sofa, etc.) 
are closely examined, in order to obtain an 


idea of the allergenic potentialities of these 
objects. In this manner, one often succeeds 
in discovering the exact cause and in subse- 
quently achiex mg a cure, either by remo\ ing 
the guiltx substances or by instituting hj-po- 
sensitization measures. 

The Same procedure is employed to analyze 
occupational dust in cases m which the attacks 
appear not in the home, but m the patient’s 
place of work. Thus, flour and flour modifiers 
constitute an important cause of asthma in 
bakers and millers, animal danders in farmers 
and horsemen, and so on Some idea of the 
importance of pamstaking investigation of 
enx'ironment is given by the following ex- 
ample. Hanharl®'®® reported the case of a 
mechanical engineer who suffered asthmatic 
attacks in a metal foundry, the cause was 
found to be hj’persensitiveness to the lyco- 
podium used to powder the sides of the molds. 
Another pertinent example is the asthma ap- 
pearing m goldsmiths, watchmakers, and 
jewelers, and occasionally found to be due 
to the dust of octopus gristle (sepia bones) 
used for polishing (.'\ntona,®” Weston*’®). 

In view' of the fact that almost all testing 
is done cutaneously nowadaj'S, it should again 
be mentioned here that numbers of cases are 
obserx'ed in which the patient manifests hj'per- 
sensiliveness to autogenous dust only on 
bronchial testing, and m which skin tests are 
always entirely negative For further de- 
tails the reader is referred to page 628 

Molds, Smids, and Rusls — The allergens of 
this group haxe been discussed m some de- 
tail m clmpter XIII (sec. D). Howexer, the 
ex'aluation of the importance of fungi in re- 
spirator allerg}' is still somewhat subject to 
contro\"ersy. \\Tiile Waldbott*®*® regards the 
role of fungi as being nothing more than that 
of a complicating factor, and Browning*®* 
concludes that only a few of the skin reactions 
obtained with molds seem to have real diag- 
nostic significance, Jiminez-Diar,®**® \an Leeu- 
wen,”* and others consider fungi to represent 
the chief cause of the asthma that is so com- 
mon along the coasts of Spain and Holland. 
In a case of asthma in which the attacks oc- 
curred only when the patient returned to his 
father's house in a suburb of Philadelphia, the 


*“HASB.«r. E : Deutsche med.Wchoschr M. IIIO, 19J4 
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senior author ascertained the cause to be 
h>persensiti\it> to molds The) were found 
abundantl) on the first floor (Figs 26? 264) 
While skin tests with mold extracts were en 
tirely negatue an attack of asthma was 
promptl) induced b\ a bronchial test In 
the southeastern portion of the United States, 
the junior author has seen more than a score 
of patients w ith nocturnal attacks due to fun 
gus infested mattresses Se\eral of the latter 
)nekled a pure culture of ispergtUus mgtr 
and the remainder mixed cultures of molds 
Enxironmental (night) tests gaxe clear cut 
responses and some of the patients mam 
fested huge intradermal reactions \I1 cases 


of slices of cooked white potato n carious 
rooms of the home or place of w ork If molds 
appear the\ are identified b\ a mccologist and 
extracts prepared according to the predomi 
nance of the indnidual «pecies 

Istiima Due to \ntmal Products and Em 
anations — The literature contains a great 
man) cases in which h)'persensitiveness to 
horses cattle sheep dogs cats rabbits mice, 
and poultry was definite!) proyed to be the 
cause of asthma Furthermore numerous in 
stances haye been obseryed in which the al 
lerg) wasonly in relation to processed feathers 
horsehair or sheeps wool Lastl) there are 
patients specificall) h)persensitiye to bees, 



EXAUPLkS OP AtOlBINTSS IN HoiIE REGARDED AS DBV BY MOLD ASTHltATIC pATtEXP 
Fro 263 Mold fro ung on certificate Fic 26t Mold gro \ing m unused box 


were controlled b) discarding the offend ng 
mattresses and b) h) posensitization therap) 
But regardless of whether fungi are a pri 
mac) cause of asthma or only secondarily 
invade the bronchial mucosa the fact remains 
that special therapeutic attention is indicated 
including specific desensitization and intensne 
treatment with iodides Last!) it must be 
stressed that skin tests are frequentl) of no 
significance whatever in regard to fun^i posi 
tive reactions are often observed when the 
patient manifests absolutel) no clinical sensi 
tmt) and vice versa But the result of 
bronchial tests (inhalation of suspensions of 
molds) ma) be interpreted as specific the 
reaction is positive when an attack of asthma 
ensues within a few hours Another method 
mtroduced b) the senior author is the exposure 


flies lice bedbugs (Sternberg ” ' Lahoz and 
Recatero®”) and worms ^\’hlle some of 
these patients react on!) to the epidermal sub 
stances of the animals (dander hair feathers), 
the degree of h)persensitiyenes5 in others is 
so great that the rpere emanation of a given 
animal suffices to elicit an attack 

islhma Due to Foods — According to Pesh 
km Rackemann and other observers foods 
are the most common causes of asthma in 
children while the) are responsible for onl) 
a email percentage of cases among adults 
TTiis ma) perhaps be explained b) the fact 
that in children the intestines are more per 
meahle to nutritional protein thereby making 
possible aliergization b) ordinanl) innocuous 
foods 

An) ingestmt can in principle produce 
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asthma. The reader is, therefore, referred to 
the discussion of nutritive allergens on page 
295. In occasional instances, the mere odor 
of the food suffices to evoke an extremely 
sex ere attack — e g., the odor of milk (Crej-x), 
of eggs (Dekker), or of fish (Kaemmerer, 
Klen-itz). According to Sticker, the Polish 
king Jagello suffered asthmatic attacks from 
the odor of apples. The wTiters saw one pa- 
tient whose hj-persensili\ eness to fish was of 
such an extreme degree that she reacted with 
severe asthma and urticaria after merely 
passing bj* a fish store; and the ingestion of 
0.2 Gm. of fish propeptan (that is to say, fish 
protein digested to the peptone stage) elicited 
similar symptoms. The fact that the attack 
often appears only many hours after the in- 
gestion of the allergenic food suggests that 
sometimes not the food itseli but certain of its 
products in digestion mzy possibly be the 
allergens responsible. 

The search for the allergen in nutritive 
asthma should never be undertaken by means 
of skin tests, but by the most cautious ad- 
ministration of the suspected food substance, 
or preferably by the propeptan diet method 
(see p. 190). 

The statements of patients to the effect that 
they have food asthma because the> suffer 
attacks following ingestion of certain foods, 
are often proved bj* tests to be erroneous, in 
instances of this kind, the meal mereU acts 
mechanically toward enhancing an attack in 
a case of asthma based on some other cause. 
It is not adN-isable, therefore, for asthmatic 
individuals to eat too beanJj' at one time or 
too soon before retiring for the night. 

Asthma Due to Drugs . — The reader will find 
on page 323 a summary of the drugs known to 
be capable of evoking asthma. Here we shall 
merely mention the fact, first pointed out by 
'•an Leeuwen,"^ that about 10 per cent of 
all asthmatics react to acetylsalicylic acid 
(aspirin), even in verj* small doses (10 to 100 
mg.), and that these attacks are usually xeiy 
severe and of long duration. Smce skin tests 
with aspirin are almost inx-ariably negatixe, 
it is adxrisable to test patients of this kind by 
placing a small quantity of aspirin under the 
tongue. As soon as sx'mptoms appear, the 
aspirin should be rinsed out with xfinegar. 

Drugs administered parenterally (arsphen- 
amine, sulfonamides, quinine, insulin, and 


other glandular extracts) and animal sera 
also, though less frequently, cause asthma. 

Moreox'er, asthma in druggists, as well as in 
workers in pharmaceutic estabbshments, may 
also be due to lycopodium, ipecac, podophyl- 
hn, rhubarb, and digitalis. 

Asl/ma Due to Chemicals . — The reader is 
referred to page 293 for a discussion of chemi- 
cals most commonly responsible for asthma. 

Asthma Due to Physical Agents . — ^Just as 
urticaria can be elicited by physical agents, so 
also a number of cases have been recorded, 
particularly* by Duke^*’ in which asthmatic 
sx'mptoms, usually m association with urti- 
caria, were evoked by cold or heat To avoid 
any possible misunderstanding, it must be 
stress^ here that this group does not include 
those instances in which abrupt changes of 
temperature, for e.xample, serx-e to evoke at- 
tacks that represent a nonspecific overex- 
citabUity of the bronchial neuromuscular ap- 
paratus. The group under consideration here 
includes those patients xxho nex'er suffer 
asthma attacks unless they take cold baths or 
drink cold water as in some cases, or unless 
they hax*e a rise of temperature as a result of 
e.xtemal infiuences or excitement, as in others. 
Occasionally typical attacks can also be ex-oked 
by sunlight. As for the pathogenesis of these 
cases, It Is as yet uncertain whether a true 
allergy based on an antigen-antibody reaction 
or a nonallelic pathergy is inx’olx-ed (for fur- 
ther details, see p. 30). 

Lastly, the group of physically induced 
asthmas also includes the not entirely uncom- 
mon cases ofxneohanica] hypetseositsveness of 
the bronchial mucosa (Michelson), which was 
prox cd to be of truly allergic origin by* Urbach 
and Steiner,*®* by means of the demonstration 
that it completely fulfilled the four criteria of 
Doerr 

(2) Endogenous Allergens 

According to our nomenclature, there are, 
in principle, two kinds of endogenous allergens: 
auto- and hetero-endogenous. 

Practically nothing is known concerning the 
former kind and its connection xxith asthma. 

It is possible, how ex'er, that this group may in- 
clude those cases that are associated with 
some endocrine disturbance — e.g., of the 
o\*aries. This x-iew would seem to be sup- 
ported by the fax-orable results sometimes 
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obtained with premenstrual serum More 
over, one might possibly be entitled to am\e 
at the same conclusion with regard to those 
patients whose condition improves following 
eradication of existing constipation, colitis, or 
other gastro intestinal disorders In such 
cases, abnormal digestive products might act 
as endogenous allergens m the intestines 
Lastly , one maj also include here those rare 
instances in which asthma appears only after 
great phjsical exertion (Domarus), in these, 
It might be supposed that the muscles release 
products to which the organism (and, specifi- 
callj , the lungs) m time becomes hiT^ersensitive 

Far more is known about thehetero endog 
enous allergens These include bacteria and 
worms Everything of importance concern- 
ing the former has been dealt with m the sec- 
tion on hetero endogenous allergens As for 
the causal rble of worms in asthma, the lilera- 
ture contains a number of conclusive examples, 
which are discussed m the section named 

5. Pathogenesis 

As IS well known, the term bronchial asthma 
designates a disease characterized by repeated 
episodes of acute pulmonary emph>sema and 
respiratory distress, resulting from a decrease 
in the caliber of the lumens of the lower air 
passages The more or less sudden onset of 
the attack is usually accompanied by the 
formation and laborious expectoration of an 
extremely viscid bronchial secretion 

According to the present consensus, the 
attack IS brought on partly by a spasm of the 
bronchial musculature, and partly by the sud- 
den dilatation of the capillaries of the bronchial 
mimosa., folldwed. hy naiJft swellm^ of the 
mucous membranes The vasodilatation 
causes the lumens of the smaller bronchi and 
bronchioles to become so constricted that the 
passage of air meets with considerable re 
sistance, especially on expiration Along with 
the swelling of the mucous membranes there 
is an increase in secretion, and the resulting 
viscid mucus occludes many of the bronchi 
and bronchioles, thus senousl} mterfenng 
with respiration Another theory explains 
the attack as the result of reflex irritation 

According to the studies made by Clerf,*'** 
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d’Abreu,*'*^ and others m regard to the bron- 
chial mucosa during asthmatic attacks the 
local changes were characterized b> swelling, 
congestion, and edema The mucosa was 
found to be covered with adherent mucoid or 
purulent secretions In some bronchi, hbrin 
plugs as also seen at autopsy, were observed 
The microscopic picture generally presents a 
thickening of the walls of the small bronchi, 
involving both the muscle tissue and the mu- 
cous membrane The degree of the participa 
tion of these two lajers varies from case to 
case, according to the studies of material 
available There appears to be an interesting 
parallel between the histopathology and the 
clinical course of the disease patients whose 
attacks were regularly accompanied by a dry 
cough — thus, cases in which bronchospasm 
appeared to dominate the disease— presented 
at necropsy a microscopic picture char 
acterized by hypertrophic bronchial muscle 
tissue, as well as in occasional instances by 
atrophy’ of the bronchial mucous membranes, 
however, patients whose attacks were usually 
accompanied by profuse secretion showed only 
slight alteration of the musculature, but very 
marked thickening of the mucosa (Herbst^’“) 
The theory’ that the spasm of the bronchial 
musculature is caused by an abnormal excita- 
tion of the parasympathetics has been dis- 
cussed in detail on page 569 This view is 
supported by (1) the results of animal ex 
penments in which it was possible to achieve 
bronchospasm with acute pulmonary em- 
physema by stimulating the vagus of an iso- 
lated lung, moreover, Ritmann, experimenting 
with human bronchial muscle tissue removed 
shortly after death, showed that stimulation 
of the vagus produced constriction, and o‘t the 
sympathetic nerve, bronchodilatation, (2) 
the fact that epinephrine, which acts on the 
sympathetic nerves, dilates the bronchi, and 
(3) the fact that atropine, which paralyzes the 
end organs of the vagus, has a similar effect 
Hurst*'” has expressed a broader viewpoint 
ID defining asthma as the reaction of an ov er- 
etmtable bronchial system, including the 
medullary center, the v agal nerv e endings, and 
the bronchial musculature and mucosa, ao 


• » Ashed A L d L»ncn 2 421 1940 

•“•Hesbst R Asthma bronchiale Munich Gmfl n 1933 

MWHvsSl A But M J I 403 1943 



^LLLRGIC DiSEVSsES OF LOWFR ReSPIE\10RY Tr.VC'T 


583 


blood-borne irritants and to reflex and psychic 
stimuli. This irritable bronchial s\-stem, 
^hich, according to Hurst, constitutes the 
“'asthma diathesis,” is a congenital and often 
inherited constitutional abnormaliU 
Years ago, Struempell raised the objection 
that the assumption of a t agal neurosis as the 
cause of asthma could not possibly explain 
the exudative manifestations acconipaming 
the disease He considered the exudatixe 


and Rigler and Kouckj-'®- on the basis of 
roentgenologic studies using iodized oil. .-Ac- 
cording to these authors, the asthmatic at- 
tack IS pnmardv due to a plugging of the 
bronchi b\ the mucus resulting from the hj- 
persecretorv acti\it\ ot the bronchial glands 
Chic 265) Such plugs have been found on 
bronthoscopv and remoxal of them has re- 
hexed asthma On the other hand, not all 
exen of the fatal ca«es show increased secre- 



Fic 265 Case or Chroxic \stiiua 

Bronchojram (nith Upiodol) showing occlusion of manj bronchi b> mucus plugs (some mdjcated b\ arrows) 
(Courtesy Dr L Solis Cohen) 


secretorj" process as the essential factor, and 
regarding it as playing the same role m asthma 
as m mucous colitis, urticaria, intermittent 
hydrarthrosis, and migraine The viexx that 
swellmg of the mucous membrane, xxith in- 
creased secretion of the bronchi, is of greater 
significance than the bronchospasm, is also 
championed by W’aJzer^**® on the basis of 
clinical mxeatigations, and by Steinberg**" 

JoumalUnc«56 117 1916 
*'“S7iivBE»c, B J Allfrgj 3 139. 1932 


tion of mucus or bronchial plugs It seems 
reasonable, therefore, to assume that both 
spasm of the bronchial musculature and edema 
of the bronchial mucosa play a part in the 
pathogenesis of asthma Moreox er, this x lexv 
receixed considerable support from more re- 
cent mxestigations that demonstrated the 
relationship between intramural bronchial 
nerxes, on the one hand, and the smooth 

'“'Rlcul, L G . and Korcsr, R Am J Roentgenol $9 J3I, 
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muscle and the mucous glands of the bronchial GruehF« found that among 20 pigs allergized 
walls on the other, in mediating motor and with horse dander prior to or during preg 
secretory control Furthermore, the nerves nancy, the offspring of 18 were also allergized 
of the mucous membranes are also said to Similar results m sensitization via the bron- 
function as receptor end organs (Glaser and chial route have been reported by Alexander, 
L R Mueller) Autopsy results led Racke- Becke.and Jlolmes ” Manteufel and Preuner 


manm's* to suggest that in younger patients 
the symptoms depend mostly on broncho 
spasm and perhaps mucosal edema, whereas, 
when the asthma has persisted for a period of 
time, the factor of bronchial exudate enters the 
picture At first the exudate is thin and not 
too obstructive, but at any time its character 
may change until it becomes so viscid, tena- 
cious, and thick as to occlude the lumen and 
suffocate the patient A further discussion 
of this mechanism wilt be found in the next 
section 

Lastly, some authors still adhere to the 
reflex mechanism theory On the basis of 
the fact that stimulation of certain areas of 
the nasal mucous membrane— the so called 
asthmogenic area of Adam — can by reflex 
induce a paroxysm of dyspnea, and that such 
attacks can be stopped by the application of 
cocaine to this region, the theory of reflex 
irritation was propounded Although it can- 
not be denied that there is such a thing as a 
vasopulraonary reflex, this mechanism at most 
applies only to rare cases 

\VhiIe the above mentioned theories at 
tempt merely to explain the pathogenesis of 
asthmatic attacks, we shall now consider 
some of the experimental studies showing that, 
under certain conditions of exposure, asthma 
can be induced m both human beings and 
animals even without the agency of a heredi 
tary element This can be demonstrated m 
two ways (1) by experimental allergizalion of 
the bronchial mucosa, and (2) by passive trans 
fer of the hypersensitiveness of asthmatic hu 
man beings and animals 

Credit for being the first to show that ex 
perimental asthma could be induced in animals 
by repeated inhalation of foreign protein goes 
to Busson and Ogata^’ and to Ratner and his 
associates When animals were aller 
gized by repeated exposure to horse dander, 
they presented definite respiratory and an 
aphylactic symptoms, corresponding to those 
of asthma m man Moreover, Ratner and 

fuRACKEHAKN F M J Allergy 15 1941 


Prausmtz,** and Courtnght and his asso- 
ciates’* Urbach, Jaggard, and Crisman”''^* 
succeeded in sensitizing guinea pigs to ragweed 
pollen by the bronchial route and in producing 
typical asthmatic attacks by reexposing them 
to ragiveed pollen inhalation 
Furthermore, the experimental studies of 
Kallos and Pagel” are particularly important 
and illuminating These authors demon- 
strated that guinea pigs, when actively or 
passively allergized, react to inhalations of 
the finely pulverized homologous antigen with 
attacks that clinicallv, roentgenologically, in 
their response to pharmacologic agents, and 
even immunobiologically correspond in every 
respect to bronchial asthma in human beings 
Clinically, the animals present expiratory 
dyspnea associated with coughing As the 
attack subsides, there is a discharge of viscid 
and often thready mucus that has a high con- 
tent of cells and indeed of eosinophils In 
animals that die during the attack, the pnn 
cipal macroscopic finding is an acute pulmo- 
nary emphysema of extreme degree, only very 
rarely accompanied by hemorrhages 
Kallds and Pagel succeeded in eliciting 
twenty to thirty allergic asthmatic attacks in 
animals, and thus achieved experimentally a 
condition analogous to status asthmaticus m 
man These animals presented chronic bron- 
chitis, with asthmatic rhonchi in both lungs, 
and a cough productive of sputum rich in 
eosinophils Bronchograms (by means of in- 
stillation of lipiodol), taken both before and 
during attacks revealed principally occlusion 
of the smaller bronchi and acute severe em- 
physema The obstruction was caused by 
bronchospasm, by edema of the bronchial 
mucosa, and by firm plugs of secreted material 
The view that asthma in experimental ani- 
mals corresponds to that arising spontaneously 
in human beings is further supported b> the 
pharmacologic response Atropine, which is 
an antispasmodic, acts both prophylactically 


»wlUlNEm B.andORCEHl H L Proc Soc E^r B ol k 
Med » $ 1918 



Allergic Diseases or Lowxr Respiratorv Tract 


585 


and therapeutically — a finding that experi- 
mentally verifies the favorable clinical results 
obLiined by W. LoefHer. Calcium (in doses 
of 5 cc. of a 10 per cent solution given eight 
and four hours before the inhalation^ serves 
as a dependable prophylactic. Lastly, epi- 
nephrine has a rapid therapeutic action 
The immunobiologic behavdor of the animal 
is also important. The elicitation of the at- 
tacks depends strictly upon the inhalation of 
the specific antigen. The appearance of 
asthma following inhalation of the antigen is 
entirely independent of the antibody content 
of the blood, and requires only the presence of 
fixed antibodies in the lungs Thus, animals 
sensitized a long time before, and without 
circulating antibodies in the blood, reacted as 
strongly as ever. Furthermore, it was shown 
that the offspring of an allergized mother also 
responded to inhalation of the antigen used to 
sensitize the mother. Further, both tv-pes of 
intra-uterine transfer of allergx* were observed 
— namely, active and passive allergtzation 
Histologic examination by Bergstrand-*** 
and Pagel"'** yielded findings that correspond 
to the available reports on chronic bronchbl 
asthma in human bemgs The picture is 
dominated by the enormous eosinophilic reac- 
tions in the walls of the smaller bronchi, which 
leads to the formation of eosinophilic granulo- 
mas and marked alterations in the bronchial 
wall, including edematous swelling and thick- 
ening of the basement membrane. Lastly, 
eosinophilic pneumonia can be found, the 
cells being present in the lumen of the alveoli 
As a result of the pathologic changes in the 
bronchi, there occur such alterations of the 
air content of the parench)'ma as emphv'sema 
alternating with extensive atelectases, often 
associated with consolidation or even hepati- 
zation. 

It is interesting to note that considerable 
agglomerations of eosinophils are sometimes 
observed in the spleen. 

Lastly, Kallos and Pagel have shown that 
the inhalation of a fine spraj of a histamine or 
acetylcholme solution will elicit attacks that 
correspond, symptomaticall}', to those of aller- 
gic asthma in human beings. However, the 
histologic and immunobiologic findings are 

““ H • Acta path et microbial. Scandinav. 5. 1>1. 
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such that these substances cannot be regarded 
as the decisive factors in the production of the 
tissue reaction considered tj-pical of bronchial 
asthma. 

As for the unintentional production of ex- 
penmeiital asthma in human beings, the reader 
is referred to the material presented on page 

10 

6. Pathology 


In contrast to the period prior to 1931, when 
the literature included on!}- a few autopsied 
asthma cases w ilh microscopic examination (33 
instances according to Coca*), the past decade 
or so has brought forth a rather impressive 
quantity of material. Thus, Lamson and 
Butt*'*' reported 4S additional necropsies, 
Hilding-*** 39. Rackemann-’” 10, Colton and 
Ziskm***® 9. Thieme and Sheldon,^*'* Bases 
and Rurlm*'” and Craige='” 7 each, Chafee 
and his associates”'* 6. Unger”” 5 , Pratt”” 
4, Jorgensen”” 3. and Michael and Rowe*”* 
2 , in addition to quite a few others who each 
performed 1 autopsy These cases are not to 
be confused, however, with those of persons 
who. as Thieme and Sheldon”” have aptly 
pul it, “died with, but not of, asthma"; nor 
of those who died as the direct result of thera- 
peutic measures, especially administration of 
morphine Cohen and Rudolph”” alone have 
desenbed postmortem findings m 5 cases in 
which morphine apparently was responsible 
for death. 

There is, unfortunately, no agreement as to 
the number of autopsies of cases of asthma re- 
ported in the hterature. Some are rejected as 
having had asthma, but not having died durmg 
an attack, and others are not regarded as being 
examples of true bronchial asthma. Thus, 
including his own cases, Craige**” estimates 
the number of genuine cases to 1941 as 59. 
Rackemann**® reported necropsies on 50 cases 
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with asthma as the presenting sjmptom, but 
found pathology which he regarded as typical 
of asthma in only 27 of them to these he 
added from the literature up to 1944 a total 
of 55 cases which fulfilled the clinical and 
autops> cntetia of the disease Lamson, 
Butt, and Stickler^'*® added to their original 
series^'®^ 86 autopsies of “fatal asthma,” but 
raanj of these patients admittedl> had other 
diseases which simulated the clinical symp 
toms of asthma, and should perhaps have 
been designated as suffering from parox>’smal 
dyspnea 

There is no really pathognomonic patho- 
logic picture of asthma, but certain changes 
are so commonly observed that they may be 
regarded as characteristic Grossl>, autopsy 
after a patient dies in a paroxjsm invariably 
discloses the known signs of emphysema when 
the thorax is opened, the lungs do not collapse, 
but are solummous and distended, the dia 
phragm is situated low , the borders of the lungs 
extend over the mediastinum, and finger im- 
prints remain depressed In cases of long 
standing, emphysematous blebs are not un- 
commonly observed as secondary changes 
The lungs ate often pale or gTa>»sh in color 
with a fine bluish mottling, which is uniform 
throughout The peribronchial and medias 
tmal lymph nodes are often enlarged The 
cut surface of the lungs often presents rather 
small atelectatic areas Many of the bronchi 
are filled with plugs of thick tenacious mucus 
and fibrin as well as cellular elements and 
debris The heart sometimes shows h>per 
troph> of the right ventricle Microscopically 
the walls of the small bronchi are generally 
thickened, this thickening involves both the 
muscle and the mucous membrane, but the 
degree of involvement of each of these layers 
vanes considerably from case to case In this 
respect, there seems to be an interesting paral 
lel, according to Herbst,**®* between the micro 
scopic picture and the clinical course of the 
disease (see above) The smaller bronchi 
and alveoli may be more or less enlarged de 
pending on the degree of emphysema 

Pneumonia is a frequent terminal compli- 
cation at autopsy The cardiac findings will 
be considered in a separate section below 
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On microscopic examination the bronchal 
muscles frequently show the effects of work 
hypertrophy Occasionally, as illustrated m 
Figure 265, the lumens of the bronchioles 
are completely obliterated for brief distances, 
alter which one observes small saccular dila 
tations (Brulp*') Although these changes 
might be interpreted as anatomic proof of the 
bronchospasm theory of asthma, it must not 
be forgotten that the same changes are ob- 
served m chronic bronchitis, the hypertrophy 
of the musculature may be due, therefore, to 
overwork of the muscles resulting from pro 
longed strenuous coughing 
The mucous membrane presents narrowed 
and elongated ciliated epithelial cells, the 
lower parts of which often appear stretched 
out and nearly threadlike Here and there 
these cells are cast off and replaced by cuboidal 
cells that consist at some places of one and 
elsewhere of several layers Between the epi 
thelial cells there are exceedingly numerous 
goblet like cells that m some areas outnumber 
the epithelial cells, and that virtually may 
replace the normal columnar ciliated cells — 
an instance of metamorphosis in the pathologic 
sense Hildmg'*** emphasizes this loss of cili 
ary function as the essential cause of death. 
Since It produces a profound disturbance in 
the normal mechanism by which bronchial 
secretions and exudates are removed Tiie 
basement membrane of the epithelium is 
usually hyalimzed and thickened Moreover, 
the mucous membrane is hypertrophied, lead 
mg to the formation of longitudinal folds on 
the surface of the membrane, beneath these, 
there are transverse folds resulting from the 
contraction of the hypertrophied circular 
muscles The fongiludinaf folds may be de- 
veloped to such an extent and may be so 
close together that they narrow the lumens of 
the bronchioles down to threadlike slits 
The submucosa shows dilatation and over- 
filling of the blood vessels Between the 
capillaries there occur cellular infiltrations 
composed of lymphocytes and particularly of 
eosinophilic leucocy tes Hemorrhages into 
the mucosa may also be encountered The 
mucous glands are abundantly filled with 
mucus 
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Within the bronchioles themselves, one finds 
^■a^}^ng amount of evudate, the quantity 
apparently depending on the tj-pe of asthma 
present. The secretion is viscid, mucinous, 
and thready, and contains, in addition to 
Curschmann spirals and Charcot-Lej-den crj-s- 
tals, numerous cellular components consist- 
ing of cast-off epithelial cells, eosinophilic 
and other leucocytes, and erj’throc\'tes, as well 
as fibrin. The inspissated secretions occlude 
the air passages and are adherent to the walls, 
suggesting that death occurs from asphyxia 



Fio 266. P^TuOLOot OT BuONCitiAL Asthma 

Photomicrograph of medlum-sUed branch bronchus 
from asthmatic patient shon mg large mucus plug fitting 
bronchial lumen (Mu), partial loss of abated epithelium, 
diffuse inflammatorj cellular infiltration, largel) eosino- 
philic, m submucosa (Ex), and marked hjpertrophj of 
bronchiat muscle (Br 3IJ. 

(Courtes> Dr. B A Goutej) 

In su7nmary, the pathologic picture in pa- 
tients dj-ing of asthma is characterized by a 
majority of the following features: 

(1) Lobular or generalized emphj'sema, 

(2) Increased thickness of the bronchial wall 
v^dth narrowing of the lumen, due to hjlier- 
trophy of the bronchial musculature (espe- 
cially- in chronic cases) or hypertrophy of the 
mucosa, sometimes leading to an in-folding of 
the mucosa; 

(3) Thickening and hyalinization of the 
basement membrane of the medium-sized 
bronchi; 

(4) Enlargement or sacculation of the 
bronchi; 


(5) Hyperplasia and hyTJersecretory ac- 
tiMly of the goblet cells of the mucosa, 

(6) Hj-pertrophied and overactive mucous 
glands and goblet ceils w ith excessive mucus 
in the bronchial lumen, and often plugs of 
thick tenacious mucus and fibrin in the me- 
dium- and e%en large-sized bronchi, 

(7) Thickened submucosal layer, the x-essel 
walls may be thickened, 

(8) Eosinophilic infiltration of the mucosa, 
and at times of the musculature, the tracheo- 
bronchial lymph nodes, and the peribronchial 
tissues, 



Fic 267 PATaotoc^ op Bronckul AsxHitA 
Pbotomicrograph of same patieaC as in Fig. 266 Note 
mucus plug (Mu), hyalinizaUon of basement membrane 
of mucosa (H), irregular loss of ciliated epitbeLum, hy- 
pertropby of bronchial muscle (Br M) 

(Courtesy Dr B A . CouSey ) 

(9) Partial loss of epithelial lining of bron- 
chi, and frequently metamorphosis 
Many of these lesions are illustrated in Figs. 
266 and 267, the sections having been taken 
from a woman aged 53 who died of asthma. 

The present writers hax-e had the oppor- 
tunity of e.xamining 10 cases post mortem and 
histologically. In agreement with Lamson 
and Butt,-'*' Rackemann,-'*^ Hilding,*'** and 
many others, they are of the opinion that 
death from asthma is due chiefly to the forma- 
tion of tough sticky plugs that occlude the 
bronchi and lead to suffocation. Asphyxia! 
death in asthma, then, results from bronchial 
obstruction based on the following factors: 
ox-erproduction and retention of mucus, muscu- 
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lar contraction of the bronchi, and mucosa! 
edema 

It IS of special significance that almost aU 
of the demonstrable pathologic changes ob- 
served m human beings who died of asthma 
were also found by Kallos and Page!** in 
connection with experimental asthma in am 
mals, as described in the preceding section 
Consequently a rather characteristic patho- 
logic picture of asthma emerges However, 
the same findings, except for the tissue cosino- 
philia, can also be produced bj such terminal 
conditions as cardiac decompensation and 
pneumonia, or by complicating diseases such 
as bronchiectasis 

Lastly, the following interesting findings m 
occasional instances have been reported In 
7 cases of asthma, Harkavy*'“ found perivas- 
cular eosinophilic infiltrations, resembling 
those of periatteiilis nodosa, in nodules piesenl 
in the subcutis Bahrmann,**®’ Rackemann 
and Greene,®"®* and Trasoff and ScarP'** had 
previously described necrosis of the media in 
the larger arteries, as well as degeneration of 
the elastica, and marked infiltration of the 
adventitia and mtima with eosmophile cells — 
i e , the pathologic picture of periarteritis 
nodosa Other instances of similar lesions, 
including intimal thickening of the small ves- 
sels, necrotizing arteritis, endarteritis oblit- 
erans, fibrosing arteritis, and granuloma 
formation, particularly of the heart, lungs, and 
serous surfaces have been reported by Har 
kavy®"*® and Rackemann®*®® as found at 
necropsies of asthmatics In BakerV*® case, 
the vessels of all organs were involved It is 
suggested that the periarteritis nodosa is 
rather a pathologic picture occurring in the 
progress of asthma than a disease in itsefi 
The changes are reversible, according to 
Harkavy Patients of this type may' be 
distinguished from the usual asthmatic case 
by a high blood eosinophilia (at least 25 per 
cent), transient pulmonary eosinophilia, and 
electrocardiographic changes The recogm 
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tion that periarteritis nodosa is encountered 
not uncommonly in association with severe 
types of asthma suggests that a lesion of the 
blood vessels is a part of the fundamental 
process (Harkavy"'®®) On the other hand, 
there are reports that periarteritis nodosa may 
occur in patients without any symptoms of 
allergy 

Debce,*'®* Harkavy,®'®® Chafee®'®* and their 
associates found that asthmatic individuals 
may present marked eosinophilia of the bone 
marrow, during both the attacks and the 
symptom free intervals 

Bahrmann®'*® and Chafee"'®* found diffuse 
myocarditis with eosinophilic infiltration in 
fatal cases of asthma 

A unique case of fatal bronchial asthma 
show mg an “asthmatic reaction” in an ovarian 
teratoma was described by Thomson ®‘®' 
An evidently asphj'vial asthmatic death fol- 
lowed an injection of morphine At autopsy 
nearly all the pulmonary lesions mentioned 
above were found, along with the presence of 
mucus m some of the alveoli In addition, 
an ovarian teratoma existed showing typical 
respiratory epithelium The latter showed 
“asthmatic” changes similar to those m the 
bronchi, such as eosinophilic infiltration, 
Charcot Leyden crystals, and a thickened 
basement membrane 

Finally, Hagen®'” discovered pathologic 
changes in almost all the cervical ganglia re 
moved from 7 patients with severe bronchial 
asthma These included hypertrophic glo- 
merulus like formations, vacuolation, and 
granular degeneration in the bodies of the 
ganglia and the processes, and an increase in 
multinuclear ganglion cells 

7 Symptomatologv 

Clinically, asthma may be broadly defined 
as a recurrent djspnea, generally paroxj'smal 
in nature, accompanied by wheezing and 
usually by coughing It may take any of six 
clinical forms (1) respiratory oppression, 
causing a subjective eense of tightness in the 
chest and objective difficulty in taking a deep 
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breath; there is no wheezing during this stage, 
(2) the “wheezing or pre-attack'’stage (a term 
applied by PeshLin-'*’) often erroneously diag- 
nosed as bronchitis; in this the sj'mptoms are 
mainly referable to the various asthmatic 
rhonchi beard in the chest on auscultation 
and the dj'spnea may be so mild as to escape 
attention; (3) the attack, representing the 
peak of the asthmatic s\"ndrome, (4) status 
asthmaticus: this is, as the name implies, a 
prolonged asthmatic parotj'sm; (5) chronic 
asthma, in which the patient is never entirely 
free from dj-spnea, not e\en in the intervals 
between frank attacks, m this type many 
nonspecific stimuli, particularly ph\-sical ever- 
tion, will often lead to parov\-sms; (6) cer- 
tain “masked” forms in infants and children. 

The first tw o forms requires no further dis- 
cussion. They are obseiwed either as the 
forerunners of an initial seizure or, not too 
infrequently, during the intervals between 
acute attacks, and can, therefore, be diagnosed 
as asthmatic manifestations only if the patient 
has previously had asthma or exhibits it sub- 
sequently. 

o) TIIE ASTIQIATIC ATTACK 

The most important stage is the asthmatic 
parox>*sin, presenting a clinical picture that 
is most alarming, both to the patient and to 
the observer. The attack generally does not 
begin in full force, but gradually grows more 
and more intense so that the patient finds it 
increasingly difficult to breathe, until finally 
he struggles painfully for air and thinks that 
he is suffocating. The respiratory' rate is 
accelerated, as is the pulse rale. Cyanosis is 
often present, and may sometimes be quite 
marked. This is rarelv' the result of cardiac 
insufficiency; it is due to the fact that the 
bronchi and bronchioles are occluded by 
mucous plugs, thus preventing adequate 
oxj'genation of the blood. Almost invariably 
expiration and less frequently inspiration are 
accompanied by high-pitched whistling, rum- 
bling or sonorous sounds plainly audible from 
some distance and called the “wheeze.” 
Both phases of respiration are accomplished 
w ith difficulty. The accessory muscles of res- 


Peshsin. vr. JI disoission to aein, X. W .• J. ARerer M- 
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piration come into play, but succeed in ele- 
vating only the upper part of the thorax. 
They become very' taut, and contractions in 
the jugular, epigastric, and intercostal regions 
are visible during each inspiration. In the 
neck one can see the straining, during inspira- 
tion, of the stemocleidomastoids, scaleni, and 
other muscles. Particularly characteristic, 
however, is the difficult, noisy, long-continued 
expiration, in the course of which the abdomi- 
nal muscles become tense and rigid. In 
summary’, the respiratory disturbance in 
asthma is essentially an expiratory dj'spnea. 
Despite this fact, most patients describe the 
distress as an inability to draw a deep or 
satisfjmg breath. Mam patients complain 
of a sense of impending death in severe at- 
tacks. 

The attack is often preceded by certain pre- 
liminary manifestations that Hofbauer-'” has 
appropnatelv- termed the aura Many pa- 
tients feel a strong desire to sneeze, followed 
b) copious nasal secretion and frequent sneez- 
ing or nasal obstruction so intense that they 
cannot breathe through the nose. Some 
mention olfactory hallucinations, still others 
feel depressed or complain of a "buniing” or 
obstructing sensation within the chest. In 
some instances, the patient yawns with strik- 
ing frequency. Moreov er, the attack is some- 
times preceded by severe itching of the skin, 
and even by urticarial manifestations Oc- 
casionally' the precursors of the attack involve 
the gastro-intestinal or urinary tracts: cases of 
diarrhea or of the voiding of great quantities of 
nearly colorless urine have been observed. 
These symptoms merit strict attention, since 
prompt recognition will enable the physician 
to apply measures that may prevent the 
full-blown manifestations. 

In many cases the attack is preceded by a 
desire to coi^h or by spells of coughing, prac- 
tically no sputum can be raised despite fran- 
tic efforts. In others, the coughing first ap- 
pears after the paroxy'smal dy spnea has begun 
to subside, or it may' interrupt the attack, 
thereby serving to aggravate the shortness 
of breath. Frequently the expectoration of a 
“plug” or two of viscid grayish mucoid sputum 
seems to terminate the attack. If coughing is 
severe, particularly after a meal, vomiting 
may' supervene. 
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\\hen the paroxysms begin at night the 
patient sometimes awakens with the dyspnea 
at Its height ^\hat alarms him most is the 
dreadful feeling of suffocation that is not al 
leviated by the most strenuous exertion but 
IS rather exacerbated by his vain efforts 
This IS due to the fact, as shown bj pneumo 
grams taken during attacks, that expiration is 
prolonged and inadequate When suffering 
their first paroxysms, patients usually jump 
out of bed and throw open the windows 
They soon learn by experience, howexer, that 
they can best combat the shortness ol breath 
by remaining absolutely quiet and motionless 
There is a characteristic position these pa 
tients assume the body is in the sitting po 
sition but bent forward, the head is drawn in 
between the shoulders, and the chest is m the 
position of maximal inspiration, the hands 
are braced on the edge of the bed or chair, and 
the arms held rigidly m extension fixing the 
shoulders The entire body is often covered 
with sw eat, and the face is pale and sometimes 
swollen The employment of the accessory 
muscles of respiration for hours al a time often 
causes a sensation of soreness in the lower 
thorax in the region of the insertion of the 
diaphragm as w ell as in the attachments of the 
abdominal musculature 

Sooner or later (after hours, days, and some 
times even weeks) the period of time depend 
ing on the nature of the allergen or pathergen 
invoked, the attack subsides and the patient 
IS entirely relieved of his respiratory difficul 
ties as well as of the accompanying anxiety 
However the borders of the lungs do not al- 
ways return to normal immediately, moreover, 
the rhonchi often persist for some time despite 
the absence of symptoms 

The attacks very commonly occur at night 
The reason for this is as yet unknown It 
may be that the physiologic domination of 
vagal tonus during sleep favors the onset of 
the attack Possibly it is the accumulation 
of bronchial secretions — since these are not 
removed during sleep — that irritate the bron 
chi and thus leads to an asthma paroxysm 
In some instances, the nocturnal occurrence 
of the attacks can be explained on the basis 
of hypersensitiveness to some substance in 
the bedding or to some other allergen in the 
bedroom 

One occasionally sees asthmatic equivalents 


m the form of rhmopathv larvngotracheitis, 
tracheobronchitis or of a persistent whooping 
cough like paroxysmal cough That these 
conditions of the mucosa properly belong to 
the category of asthma is shown by the pres 
ence of numerous eosinophils m the secretions, 
and particularly by the fact that they are 
observed to alternate with typical asthmatic 
paroxysms In addition, certain skin mam 
testations, such as neurodermatitis infantile 
dermatitis, and urticaria, may also occur as 
equivalents 

Many'- patients feel that the position of the 
body has a definite effect on the relativ e in 
tensity of an attack that is, when they lie 
supine, even m the daytime, paroxysmal 
dyspnea appears, while they remain symptom 
free so long as they sleep in a sitting position 
with the head bent forward and possibly 
resting on a table (Wiehler,^”* Lrbach and 
Loew””) There may be an explanation for 
this relationship in the observation of Daniel 
opolu and Carmiol that m labile individuals, 
the supine position produces a vagal stimula 
tion that can be controlled with atropine 
Urbach and Loew*'®’ found this conditioning 
of symptoms by position mostly in cases of 
tuberculo allergic asthma 

The frequency of the attacks is extremely 
variable Sometimes they occur almost 
nightly, then there may be symptom free 
mtervalsof weeks or months For this reason, 

It IS hazardous to predict the course of the 
disease 

b) STATUS ASTHUATICUS 

W hen a patient suffers from continuous 
attacks or from successive paroxysms at such 
short intervals that he does not have time to 
recover from one attack before the next ap 
pears, the condition is described as status 
asthmaticus Sufferers in this state present a 
picture of the greatest misery and distress 
Their dyspnea and cyanosis are intense In 
such cases the cough is totally unproductive 
and therefore ineffective Aside from great 
physical fatigue, the patient usually has 
headache, frequently accompanied by nausea 
and vomiting, pallor, sweating and marked 
tremor, the latter symptoms, however, may 
be due to the frequent administration of epi 
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nephrine demanded by this condition, and re- 
quired in constantly increasing dosage since 
it becomes less and less efficacious. The 
pulse is rapid, neak, and sometimes irregular. 
If it is impossible to control the status asth- 
maticus, a more or Jess marked degree of 
stupor ultimately sets m, probably attributable 
to cerebral anoxia. These attacks may last for 
daj-s, and even for a week and longer. The 
urine then commonly contains albumin and 
casts, and sometimes traces of sugar as well 
\Mien the continuous paroxj’sms persist for 
days, the patient frequently has fever without 
localized pulmonarj* signs, lasting three or 
four days, and disappearing after the dj'spnea 
has subsided (Clarke^'®^). Other cases of this 
kind present frank pulmonarj* consolidation, 
with the phj*sical findings of pneumonia 
Finally, death from anoxemia, cardiac fail- 
ure, or exhaustion may intervene. 

c) CRBOSIC ASTIDIA 

Status asthmaticus is not to be confused 
with the chronic state of asthma. The latter 
IS present not only in those cases in which the 
patient is continuously exposed to the causa- 
tive exogenous allergen or pathergen for some 
time, but also in bronchitis asthma — i e , in 
individuals with chronic bronchitis who be- 
come hv'persensitive to the bacteria in their 
own bronchi. The chief difference between 
status asthmaticus and chronic asthma is 
that severe parox)*sms are relatively rare in 
the latter, though there is continuous respira- 
tor) distress of rather mild degree These 
patients practicallj* never enjoy complete 
freedom from dj'spnea, even during the inter- 
vals. Dj-spnea and wheezing are exacer- 
bated particular!)' bj* exertion and emotional 
stress. Chronic asthma is rather often asso- 
ciated with the asthenic habitus (Fig. 268). 

Rackemann-’®* has recentlj* emphasized the 
occurrence of depletion and debilitation in the 
course of prolonged asthma, as evidenced bj* 
loss of strength and w eight. Such a change in 
general health can be due to the asthma, or it 
can be primarj* (resulting from pneumonia, 
operation, emotional disturbance, chronic fa- 
tigue) and lead to asthma. In consequence, a 
vicious cj'cle maj' ensue. Depletion often 

«•* Claiee, J .V . J* ■ J .energy 4. 4S1, 
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occurs m what Rackemann classifies as “in- 
trinsic” asthma, but also appears in asthmatic 
bronchitis. Its treatment demands, in ad- 
dition to the proper allergic therapj*, general 
measures such as good nursing, rest, adequate 
diet, and perhaps sunshine. Rackemann feels 



Fic 268 .Asthemc Habitis Freqcuxtlv Seex rs 
Chromc VsTHlLeTICS 


that nervous and psj chic elements accompanj-- 
ing depletion are secondary to the impairment 
of general health. 

d) MVSKED FORMS OF ASTlDtA IN INTANTS AN"D 
CinLDREN 

Since the clinical characteristics of asthma 
m childhood differ rather markedlj' from those 
in adult life, thej* require separate considera- 
tion. This subject will be discussed in chap- 
ter XXXIV. 

e) irrE interval between attacrs 
Patients who have had asthma for some 
time show, in their sj-mptom-free intervals. 
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signs of pulmonarj emphj sema most clearlj 
manifested in the limited respiratory mobility 



Tie 269 I3o\vino of Back and Increased Antero 

POSTERIOR DiAUETER DuE TO CHRONIC ASTHTIA 


fixed m the position of inspiration with the 
nbs and sternum abnormally, elevated and 
the upper thoracic inlet near!\ horizontal 
The shoulders are also elevated and the spine 
showsan increase in the dorsal curvature (Tic 
269) Moll called attention to the fact 
that the thoracic deform ty in asthma char 
acterized by increased anteroposterior diam 
eter (Fig 269) dorsal kyphosis and anterior 
pigeon breast deformity (Figs 270 271) 
differs from the barrel chest of true emphj 
sema The latter may be interpreted as 
indicating the presence of emphysema due to 
chronic bronchitis Funnel breast deformity 
IS occasionally seen in children (Fig 272) 
The deformity of the thorax found in children 
with asthma and resulting from the abnormal 
muscle pull on the developing thoracic cage 
has been termed asthmatic pseudorickets 
by Bock^'** In appearance it differs from 
true rickets m that the upper transverse di 
ameter of the thorax is greatly enlarged giv 
ing an inverted pear like configuration to the 
trunk In true rickets caused by a noimal 
muscle pull on an abnormally soft thoracic 



of the lower borders of the lungs As a rule 
these patients also present a paravertebral 
dulness at the level of the third and fourth 
thoracic vertebrae generally more marked 
on the right side than on the left This is 
caused by enlargement of the hilar structures 
Furthermore there is usually a change in the 
contour of the chest which is more or less 


cage the upper transv erse diameter is greatly 
narrowed 

When not too far advanced both the em 
physema and the thoracic changes can retro 
gress with a return almost to normal after 
lengthy penods of rest Approximately the 
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same is true of the bronchitis, which is so 
marked during the attack, and which sub- 
sides completely only after the first few 
paroxysms. As a rule, the patient gradually 
develops chronic bronchitic manifestations, 
persisting even during the intervals The 
chronic irritation of the lower respiratory 
passages, according to Hofbauer,”** is due to 
the fact that asthma patients almost always 



wini AsTHin OF Three Years' Dvratiov 

breathe through the mouth, or at least do so 
whenever there is a rise in their ov3-gen re- 
quirements (as when climbing stairs), m order 
to satisfy their increased air hunger. 

/) CUVIC.AL COURSE 

The course of a given case is naturally 
largely dependent on whether the asthma is of 
erogenous or endogenous etiologj’. In the 
former case, a recurrence of the attack can be 
prevented if the causative agent can be elimi- 
nated or avoided (e.g., in hj-persensilivaiess 
to animal dander or to a food). 


But when one is dealing with an endoge- 
nously caused asthma of infectiousor bronchitic 
tj-pe, the circumstances are quite different. 
Here too, of course, there maj be periods 
during which the patient seems to be com- 
plete!) free of S)'mptoms. But the slightest 
chill or draught will cause a fiare of the under- 
Ijnng infection and thereby elicit an attack. 
At the beginning, the sv-mptom-free intervals 
are longer, but later, a nonspecific irritabilitv' 
of the bronchi supervenes, and all kinds of 
nonspecific stimuli, such as cold wind, rain, 
change in the weather, smoke, lengthy con- 
versations, physical evertion, fatigue, e.x- 
citement, anger, and even laughing, can act 
as the trigger mechanism This transition 
IS known as • pathergizalion.” ^^■hen the ac- 
tion of an exogenous excitant is of long dura- 
tion, or when a patient with endogenous 
asthma is unable to cough up the masses 
of material clogging his bronchi, status asth- 
maiicus appears, .\fter many recurrences of 
attacks of infectious asthma, the disease tends 
to enter the chronic stage. 

.\sthma IS to be regarded as a serious con- 
dition, chiefly because it frequentlv incapaci- 
tates the patient for a long time. Further- 
more, the emph)*sema and the resulting 
cardiac decompensation are not to be taken 
lightly Nevertheless, it is noteworthv that 
asthmatic individuals live to a comparatively 
old age. Although the morbidity is high, the 
mortality is relatively low. However, the 
available statistics for the latter are mislead- 
iiXj', since asthmatic patients are usually 
recorded as d)ing of secondaiy cardiopathy 
or pneumonia Everv' phv'sician who has 
occasion to treat man}' severe cases has a 
number of deaths every }'ear that are pri- 
marily caused by the asthma itself; but of 
these patients, only relativelv' few die m 
status asthmaticus. The mortality is con- 
siderably higher among patients of advanced 
age than among younger indiv’iduals How- 
ever, m severe cases, the prognosis m the case 
of infants and young children is likew ise seri- 
ous. Deaths in this age group have been 
reported by Stolte, Ehle, Engel, and others. 

All in all, the intelligent statement of the 
famous Frenchman, Trousseau, still applies: 
“Asthma is not a grav e disease, but a serious 
affiction.” 
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8 Co^rPLICATIO^S AND StQUCLAL 
Partial or complete occlusions of the bron 
chi based on the mechanisms considered in 
the sections of pathogenesis and j>athoIogy 
are directly responsible for many of the com 
plications of asthma including emph\'sema 


pathogenesis should include allergic manage 
ment control of infection by appropriate 
measures bronchodilating drugs and aerosols 
bronchoscopic dilatation rest mild sedation 
enxironmenta! control and where necessary 
postural drainage 



Tig 273 Vsthma of Mx’n \ ears Dcbation 
E xtreme emphj sema long vertical lieart and prominent htlar ((leribronchial) markings 


atelectasis bronchiectasis spontaneous pneu 
mothorax mediastinal emphysema and in 
fectious mflammatorv processes supenmposed 
upon the site of the occlusion or distal to it 
Mansmann and Osmond^**^ refer to the nar 
rowing of the diameter of the bronchial lumen 
irrespective of mechanism as bronchosteno 
sis emplojmg the term in a broader sense 
than that in which it is used below The 
treatment of this condition depending on the 

••••MAVsmw J A an<i0sM0SD L H PennsylanaM J 


E\n'II\SEMA 

The overexpansion of the lungs demon 
strable during and immediatel) after eveiy 
attack of asthma retrogresses more or less 
promptly afterward In time however the 
condition becomes chronic (Fic 273) either 
because the tissues of the lungs eventually 
lose their eiasticitj after frequent over dis 
tention or as man} observers now hold be 
cause of the associated bronchitis asthma as a 
result of which smaller or larger bronchi are 
practically obstructed by mucus or swelling 
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of the mucosa. The question is still contro- 
versial. However, the personal factor is an 
important one: some indmcluals deselop a 
permanent emphs-sema of the lungs in a 
surprisingly short time, while others present 
normal lungs after ha\Tng recoxered from 
status asthmaticus of long duration More- 
oxer, there is not necessarily any direct rela- 
tionship between the sexerity and duration of 
the asthma on the one hand, and the degree of 
pulmonarx emphysema on the other. One 


caused b\ insufficient ovx'genation of the 
artenal bloorl and a low ered \ ital capacity. 

C hronic emphysema predisposes the asthma 
patient to chronic bronchitis and thereby to 
secondarv bacterial infections, and so insti- 
tutes a xicioua circle 

PILMOSARX RLTTLTIE 

When the emphx'sema is especially sex ere, 
blebs at the surface of the lungs or at the 
hill max rupture Whether this results in 



Fig 274 StBCCTXxfors Exiphxsexlx Couplicxtinc Broxcblxl AsThilx in Chilo 
Mottled appearance of soft tissues ol neck and chest wall is due to contained air 

(Courtesx Dr L Solis Cohen) 


occasionally encounters sex ere cases xxith 
slight emphxsema, and mild cases ixitb an 
extreme degree. The axailable figures con- 
cerning the incidence of emphx'sema in asthma 
are contradictor^'. Zdansky obserxed it in 
57 per cent of his cases, Dillon and Gure- 
witsch, in 35 per cent (as compared to 2 5 
per cent among controls). Manges and Haxx- 
ley, on the other hand, obserx-ed marked em- 
phx'sema in only 1 per cent of asthmatics. 

The sx-mptoms produced by associated pul- 
monan emphj-sema are chiefly cyanosis and 
dxspnea; they are present exen xxhen the 
patient is free of asthma, and are particularly 
marked on exertion. The cyanosis is probably 


subcutaneous emphysema fFic 274), charac- 
teiT/ed b) crepitation on digital pressure ox'er 
the sxxollen area, or a spontaneous pneumo- 
thorax, depends on whether pleural adhesions 
exist, and on their location and extent, as 
xxell as on the precise site of the pulmonarx 
rupture and its anatomic relationship to the 
great x'essels When there is a free pleural 
space, pneumothorax dexelops; but when ad- 
hesions are present, air escapes from the rupi- 
tured lung into the subcutaneous tissue. In 
Some rare instances, both dexelopments can 
take place at the same time (Faulkner and 
Wagner^**)- Further obserx'ations were con- 
XX B aodW^GNT:* R J J Allerg> g 267,193; 
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tnbuted by Jeffrej and Marlatt * “® Rey et 
al 2 and Skinner “02 

According to Derbes Engelhard! and 
Sodeman 2 03 search of the literature re\eals 
only 21 cases of sponlaneous pnetmotkorax m 
asthma although the condition is probabl> 
somewhat commoner This infrequency m 
the face of the thinned visceral pleura in 
emphysema is probablj explained by a pro 
gressive decrease la the negaUvitj of the in 
trapleural pressure Even bilateral spontane 
ous pneumothorax has been observed as a 
complication of asthma (Davidson and 
Brock^°^) M hen the pneumothorax is second 
ary to mediastinal emph>sema the roent 
genogram shows a fine sharp line running 
parallel to the cardiac border The principal 
sjTnptoms of pneumothorax are severe 
djspnea marked cyanosis and thoracic dis 
tress The prognosis is excellent under bed 
rest and sedation thoracentesis for the re 
moval of air should be strictly reserved for 
cases of tension pneumothorax with resultant 
embarrassment of respiration (Trowbridge* 
Once healing is established the resorption of 
the nitrogen remaining in the pleural cavitj 
may be speeded by the inhalation of 100 per 
cent oxygen (Derbes et al 
Rosenberg and Rosenberg’ “ found that to 
1938 on\> 18 cases of $nbcitianeoiis emphysema 
had been described in the world literature 
although more recently reported cases bnn^ 
the total to at least 29 (Schwartz 
Francis and Fongi and Rospide **) The 
condition may involve not only the neck but 
may extend to the face upper extremities 
thorax abdomen and even the legs Spon 
taneous subcutaneous emphysema in the 
course of an asthmatic attack is due to multiple 
small ruptures of the bases of the marginal 


> “Jeffrey W G S and Marlatt D C Canad VI A J J9 

171 1938 

• Rey a J Rey J C and Lertora E Rtv a grnt de 
lube c 5 167 1939 

»'“»SknkeR H H J P<da 18 11? 1911 

Derbes I J Encelhardt H T and Sopfvak W A 
Ann Al e gy 3 2 19w 

““•DavdsoU M and Brock R C Po Roy Soc Med 37 
19M 

“ Trowbr DGE M Jr a h Int Med 73 460 1944 
«« Rosenberg L and Rosenberg J Am ) Vf Sc Wa 682 
1938 

ScH^^ARTF E J AlegyU 179 194 
K«« Fran is N Aon Al e gy 2 342 1944 
!»»FoNG E G and Rose DE P C Sem mdd 52 46 194 


tj'pe of alveoli the air then entering the pul 
monic interstitial tissues travel ng along the 
vascular sheaths to the mediastinum and as 
a result of the increased pressure escaping 
along the carotid perivascular sheaths to the 
subcutaneous tissues of the head neck or 
elsewhere It is seif limited to four dajs to 
two weeks and the prognosis is excellent with 
conservative therapy consisting of oxjgen in 
halation sedation and control of the asthma 
Onlj very rarely is incision or needling of 
the emphysematous blebs necessary 

Mediastinal emphysema may also compli 
cate the course of asthma accompanying 
pneumothorax or subcutaneous emphy sema or 
occurring independently The intense sub 
sternal pain may simulate that of my ocardial 
infarction although many differential fca 
tutes exist The diagnosis is based on the 
character Stic physical findings and the path 
ognomonic roentgen appearance 

PULMOXARX ATELECTASIS 

Pulmonary atelectasis is relatively frequent 
in severe cases and is attributable to the oh 
struction of small or medium bronchi At 
cordingly the lobular form is usually the 
one encountered here although the lobar type 
(Fic 27o) IS sometimes seen Massive atelec 
lasts has rarely been described in th s con 
nection The onset of atelectasis is in gen 
eral associated with fever and always with 
marked dyspnea The presei ce of tenacious 
mucus completely or partially obstructmgtht 
lumen can frequently be confirmed by bron 
choscopy Atelectasis is not infrequently ob 
served m children (Fnedman and hlolony'” ) 
Cole Nalls and Buis* reported four cases of 
asthmatic atelectasis simulating pneumonia 
The occurrence of pulmonary atelectasis dur 
mg attacks was also reported by J A Clarke 
Jr H B Wilmer and others Physical and 
roentgenologic examinations revealed the typi 
cal picture of a collapse of the lung just as 
seen postoperatn ely In cases of this kind 
bronchoscopic aspiration of the obstructing 
masses of secreted material w ill often terminate 
the attack 


•FIEDV w T B and Molony C J Am J D Cb Id 58 
237 1939 

*» Cole V B Nalls W L and BusLJ Vb"*'' 
Montby71 303 1944 
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of their patients with broncltiectasis akhouj^ 
their material was unusual m consisting largelj 
of asthmatics who had mined to \nzona 
The de\elopment of bronchiectasis is prob 
abl} to be explained on the basis of an initial 
basal allergic bronchitis which in time causes 
an atelectasis, this is followed after a variable 
period bv the bronchiectatic dilatation 
Hence it has been suggested that m order to 
prevent bronchiectasis bronchoscopj should 


hot ’* and others) -^s a rule bronchiectasis 
in asthmatic patients is of the ctlindnc type 
(Chapman ami Hoskins " ) In connection 
with this procedure it should be pointed out 
that prior to each instillation of iodi7eci oil 
the patient must be tested for possible hjper 
pensitiveness to iodine and popjnseed or rape 
seed oil by application of a drop of the iodized 
oil to the nasal or buccal mucosa before 
administration intratrachealiv \\hile theal 



be performed for the purpose of establishing 
drainage as soon as it is apparent that an 
area of lung is atelectatic 

It has become increasinglj evident that it 
IS possible b> means of bronchographj with 
iodized oil to demonstrate the presence of 
both the cjhndnc (Fig 276) and sacculated 
(Fig 277) tj-pes in asthmatics when other 
methods fail (Baljeat and associates Cho 


«*Ba 1 \eaT R M Se\xe£ L E and Sboekaee* H A 
Radiclof> 21 303 1935 


lergy is usually in relation to the iodine occa 
sioi^llv one of the oils mentioned is the causa 
tive agent This precaution w ill guard acainst 
severe anaphylactic conditions and even fatal 
reactions such as have been observed The 
ntfcropsj findings of such a case were recent)) 
d^ribed b) Mahon Other untoward 
effects include asthma urticaria transitor) 
sw-elling of the parotid and submaxillar) 


za CbOSOT R Am J D s Ch Id 52 «S2 ivi 

Chapbex J amlHoskiNS II Vm Re Tube 13 12 1911 

~M»H0X C S J A M A 130 191 1946 
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glands, and papular, pustular, bullous, or 
hemorrhagic skin eruptions. 

The presence of bronchiectasis is suggested 
clinicaDy by an increase in the quantit\ of 
sputum, the characteristic separation of the 
sputum into three la} ers, and its becoming 
fetid. Furthermore, there is sometimes as\m- 
metiy of the lower portion of the thorax, and 
rales may or may not be present on auscul- 
tation, or max be inconstant in the same pa- 
tient. 


plication of asthma in severe forms The 
stenosis is a detinite localized stricture-like 
narrowing of a bronchus, probably primarily 
inflanmialor) and not allergic in nature It 
occurs most frequent!} m the lower posterior 
portions of the lungs The ph}sical signs of 
bronchostenosis consist chiefly in the sup- 
pression of breath sounds and impairment 
tactile fremitus The roentgenologic find- 
ings are those relating to atelectasis, occa- 
sionalK complicated b} those charactenstic 




In order to avoid diagnostic and therapeutic 
errors, it should be borne in mind that at\-pical 
or \-irus pneumonia may be follow ed by pseu- 
dobronchiectasis, in which dilatation of the 
bronchi may persist for weeks or months 
Howexer, this is thought to be a reversible 
process, requinng no therapy, although it is 
sometimes difficult to differentiate from early 
or dr}- bronchiectasis. 

BRONCHOSTENOSIS 

According to Prickman and Moersch,^ 
bronchostenosis is a relatix-ely common com- 

‘=*PUCI11A>J, L E . and Xl0Ei.ra H J Xnn lot Wed H. 5S7, 
1940 


of bronchiectasis There is often fex-er of 
101 to 103 F , lasting sex eral da} s The 
sputum IS mucopurulent and sometimes 
streaked with blood Treatment consists of 
bronchoscopy, with dilatation of the stenosed 
bronchus, followed b}- aspiration of the re- 
tained secretions. 

OTHER COirPLICATIONS 
The occurrence of infectious pneumonia in 
the course of asthma, particularly as a terminal 
event, has been mentioned abox e. iloreox er, 
secondai}' infection of an atelectatic area of 
lung not infrequently gixes rise to pneumonia. 
In addition, in asthma of short duration, es- 
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pecially m infants and young children a t>pe 
of pneumonitis occurs that can be regarded 
in a sense as part of the clinical picture of the 
asthmatic attack Transient pneumonic in 
filtrations (Loeffler s syndrome) also sometimes 
complicate the course of this disease These 
last two conditions will be discussed on pages 
660 and 662 

Pleurisy is rather rarely a complication of 
asthma It can be the result either of a con 
comitant tuberculosis or of other pulmonary 
diseases such as pneumonia in the asthmatic 
patient An erroneous diagnosis is sometimes 
made when the pleuritic pain is mistaken for 
muscular soreness due to paroxysms of cough 
ing 

Multiple spontaneous fracture of nbs has 
been reported by Oechsli ^ and \\aldbott*** 
and is probably due to intense coughing during 
an attack The fractures appear alwa>s to 
occur in an oblique line extending from a point 
near the costochondral articulation of the 
fourth rib and the ninth rib in the midaxilla 
A case of cystic degeneration of the lungs was 
described by Waldbott ® “ It is assumed that 
during the years of se\ere cough and dyspnea 
the patient blew out an emphysematous 
area near the periphery of the lung first caus 
mg a pneumothorax and later a cystic de 
generation 

9 Asthma and Rihnopatuy 
Until a very few years ago it was generally 
held that the nasal or sinus diseases so com 
monly demonstrable among asthma patients 
represented one of the principal causes of 
asthma Today however many prominent 
allergists and rhinologists including Racke 
mann ’ Hansel ” and Kem and Schenck 
are of the opinion that asthma rhinopathy 
and sinus disease are concomitant manifesta 
tions of the same condition in d fferent sites 
and that all of them are attr butable to the 
same underlying causal factors 

In 1 074 cases of asthma Rackemann and 
Tobey'**" found rhinopathy in 17 per cent m 
the extrinsic group and in 10 per cent in the 
intrinsic group — a total of 27 per cent 

stud ed this important question m 
379 asthma cases (Pollen asthma was for 
ob\ lous reasons excluded from consideration ) 
OECH$t W R J Thorac Su g 5 530 19M 


Tie fmdings were that rhinopathy is fre 
quently encountered in cases of asthma (38 
per cent) In almost half of t! ese cases the 
tiiinopathy had appeared simultaneously with 
the asthma in these the two conditions were 
invanably found to be due to the same agent — 
allergen or pathergen And when the rhinop 
athy had its onset shortly before or after the 
asthma (by less than two years) the two con 
ditions were usually found to be due to the 
same cause However in instances m which 
the rhinopathy first appeared many years 
before or after the development of the asthma 
the two conditions were 1 kely to be due to 
different causes (Table o2) 


Tablz 52 —Time Relal onshtp between Onset p/ Isth i 
andRhn patty 


On e( Rh wru by 


Before asthma 
S mul aneous w th asthma 
After asthma 


"i‘1 


There were 145 cases of demonstrable rhi 
nopathy among 379 cases of asthma Rhinop 
athy was found with the greatest relative 
frequency in tlie pathergic group (aJ 8 per 
cent) but of these cases less than half were 
demonstrably due to the same cause as the 
asthma Among the specific allergic asthmas 
on the other hand where the incidence of 
rhinopathy was also very high (46 8 per cent) 
the overwhelming majority of the cases of 
rhinopathy were found to be due to the same 
allergen as the asthma 
With regard to sex there was a slight pre 
poi derance of rhinopathy among the male 
cases — 39 7 per cent as compared with 16 3 
per cent among the female 

Rhinopathy merits far more consideration 
than It has as yet received This condition 
IS often the forerunner of asthma constituting 
a preliminary stage that can be of variable 
duration In this early phase the allergy is 
frequently monospecific and treatment should 
be easier and more effective than when the 
asthma has really become manifest More 
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over, the early treatment of rhmopathy is an 
important element in the prophylaxis of 
asthma. At this point, it \\ould be well to 
recall the well-known fact that hay fex'er, 
which is essentially a rhinopathy due to 
pollen, is often the forerunner of pollen asthma 
In cases in which nasal and bronchial mani- 
festations appear simultaneously, it can be 
assumed that both conditions are caused by 
the same agent. Hence, the septal mem- 
brane may be advantageously used as a lest 
area, and also as a site for treatment. Thus, 
Urbach and W'iethe^^ successfully employed 
intramucosal injections of the specihe allergen 
as well as of peptone. Hallermann”* has 
confirmed the efficaej’ of this procedure. In 
cases of rhinopathy and asthma in which the 
allergen cannot be identified, Jacquelin and 
Bonnet'** undertook desensitization by means 
of intramucosal injection of autogenous serum 
The incidence of nasal pcljiis in cases of 
asthma is high (30 per cent according to Kem 
and Schenck***^). It is interesting to note, in 
this connection, that marked pol>'p formation 
may occur in asthma without an\ other clini- 
cal or rhinologic evidence of rhinopathy (Ur- 
bach and Gottlieb**”). 

Reports of the incidence of sinus disease in 
association with asthma N-arj" considerablj . 
ranging from 12 per cent (Bullen) to 89 per 
cent (Kelly; Weille). However, it must be 
recalled in this regard that apparently health> 
and nonallergic individuals also present a high 
incidence of gross nasal patholog)- or of sinus 
disease. Thus, in 50 nonallergic controls. 
Kem and Donnelly^ found clinical or roent- 
genologic indications of sinus disease in 72 
per cent — as compared with S0.5 per cent in 
asthmatics. This high incidence of sinus in- 
\oI\einent in normal subjects, however, is 
confined to certain sections of the countiy, 
particularly the eastern seaboard As might 
be anticipated from these findings, the litera- 
ture contains many reports to the effect that 
submucous resections and sinus and poh'p 
operations do not benefit asthma in the ma- 
jority of cases. 

10. .-^STIDU A^D C.\RD10PATH\ 

In nearly evera- case of severe or prolonged 
asthma, particularly in middle-aged and el- 

A .indDowruT, J C J .AIIffr?y J: 172. IWI 


derly patients, the problem arises as to w hether 
the heart is affected and, if so, whether pri- 
marU\’ or secondarily This subject has at- 
tracted considerable attention in the last few 
jears, as can be seen from the e.xtensive litera- 
ture. 

Rational therapy depends upon the answers 
to each of the following questions: (I) Is 
there any cardiopathy in the gi\en case? (2) 
If so, IS it the result of the bronchial asthma, 
or (3) IS the cardiopathy of an unrelated 
etiologj*’ 

It is not always a simple matter to deter- 
mine clmically whether cardiac disease exists 
in a patient w ith bronchial asthma, since physi- 
cal examination is often unreliable because of 
the accompanying emphysema. Hence the 
adv isabtlity of emploj ing electrocardiography, 
X-ray studies, circulation times, and spirom- 
etr>', m order to obtam an objective evalu- 
ation of the status of the lesser circulation. 

In asthma, there is not infrequently a mod- 
erate cyanosis of the lips that is due merely to 
a dilatation of the labial capillaries and is 
therefore without clinical significance. The 
pulmooaix' type of cyanosis, obseryed much 
less frequently, manifests itself as a more 
general bluish discoloration of the face and 
of the distal portions of the extremities, and 
is to be interpreted as an expression of cardio- 
pulmonarx- failure It constitutes a delicate 
indication of early cardiac decompensation in 
the asthmatic subject 

Clinical observations*** on 452 of our own 
cases disclosed an accentuation of the second 
aortic sound in 27 patients, and of the second 
pulmonic sound m 13 cases, with tachyxardia 
(rate over 120 to 130 per minute) m 5. The 
X ra)-s showed an enlargement of one or both 
ventricles of the heart m 32 patients, conges- 
tion of the pulmonar)’ circulation in 10, and 1 
mstance of dilatation of the aorta 

Electrocardiograms should be taken not only 
in the asthma-free interval but also after 
effort, and, if possible, during an asthmatic 
attack. Such studies by the authors**® re- 
vealed a high incidence of lesions of the myo- 
cardium, predominantly caused by anoxia. 
It also seems likely that there is a direct in- 


I. E . Loew. a , »nd GoTtUEB, P M Cardiologia 4: 
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\ohement of the cardiac vessels in the allergic 
reaction 

Electrocardiographic studv of the heart m 
asthma has onl} recentlj been attempted 
K.ahn®'”’ was one of the first to take electro 
cardiograms m the asthma free mterxals In 
a series of oO cases he found 10 cases of nght 
ventricular preponderance 21 of left ventncu 
lar preponderance and onlj 19 normal elec 
trocardiograms Somewhat similar results were 
obtained b> Lnger*”* Colton and Ziskin ‘® 
Hochrein and Dimschiotu and Schiller 
Colmes and Davis'”’® except that right axis 
deviation was much more commonly found 
than left Some of the patients showed evi 
dence of mjocardial damage such as inverted 
T waves or disturbances of conduction mclud 
mg arborization block On clinical examma 
tion the hearts of such patients are almost 
alwajs considered normal On the basis of 
his studies Hochrein expressed the view that 
a pulmonarj circulatorj disturbance — medi 
ated either through a bronchospasm or pos- 
siblj through reflex action — is the primary 
basis of asthma On the other hand some 
authors found no electrocardiographic ab 
normality that could be interpret^ either 
clmicallj or electrocardiographicall> as in 
dicative of cardiac damage The statements 
of various authors concerning axis deviation 
are somewhat at variance and this may be 
partly explained by the fact that the same 
criteria are not alwa> s used for the evaluation 

Harkav'> and Romanoff" “ made electro 
cardiographic studies on aO patients during 
and after an attack Twentj of them showed 
changes in the auricular and/or ventricular 
complexes during the asthmatic paroxjsm 
Among these the electrocardiographic ab 
normalities had disappeared in 9 cases when 
the attack was over Mainzer and Krause* ** 
found altered electrocardiographic traangs 
during the asthmatic parox)sm in half of 
their patients The) consider it to be due to 
mjocardial anoxia brought about by msuf 
f cient ox>gen saturation of the arterial blood 

« kAHV SI H Am J M S 173 J55 1927 
«-!»Vkceii L J AltrgyZ 17 1930 

Hochseis M »nd D nsCHioTU C T Zlscbr f K e slasl 
forsch 31 455 1939 

n SCHILLES I w CoiiTES A andD» I* D Nrw Englaod J 
Med 22S 113 1943 

k>Hai>K4-yJ andRoMAhorr a JAlervWW 
M'Vr rvEE* F andR-RAiSE 51 CardologiaS 261 1941 


and by reduced coronary circulation resulting 
from hemodjnamic disturbances or nervous 
stimuli (increased arterial pressure ui the 
pulmonary circulation increased vagal tone) 

In 209 of our cases electrocardiograms were 
taken before digitalis or strophanthin therapy 
with the results shown in Table ■>? 

In 9 cases there occurred a depression of the 
ST segments in lead II on effort during an at 
tack whereas for the asthma free interval the 
findings were normal Ue consider this as 
evidence of a temporarj anoxia of the mjo 
caidium 

We have accepted as criteria of mjocardial 
involvement or djsfunction the following de 
viations in the electrocardiogram (1) pro 
longed a v conduction time (2) low voltage 


Table sS Ibnorn al Eleetrpeardtograph e Findings in 
Z09 Cases cf AsU 


Type of E e<t 0 « d o aph Abnormal ty 

No ol 

Pe 

vtjocard al invoKtment dur ng asthma 


1 

free intervals 

62 

29 0 

Myocardal nvoivement on!) after ef 



fort 

a 

2 4 

vl)ocardal involvement onl> dur ng 



atuck 

A 

1 ^ ^ 

Fight ax sdeviai an 

2 

' 1 0 

L/eft axis devial an 

1 

0 5 

b nu$ uch cardia 

1 ' 

1 0 5 

Total 

= 1 

39 3 


of the initial deflection or arborization block 
or bundle branch block (3) depression of the 
ST segment low flat or inverted T waves 
particularly in the absence of axis dev lation or 
QRS changes and (4) abnormallj high P 
waves in leads II and III 

The findings mentioned under (1) (2) and 

(3) would lead one to think of arteriosclerotic 
and hypertensive etiologj while those under 

(4) and those under (3) which include ab- 
normalities in leads II and III point to the 
pulmonarj factor 

However we wish to call attention to the 
fact that not all myocardial abnormalities in 
asthmatics especially m older people are 
prunanlj caused bj the bronchial asthma 
Such changes are often due to coexistent ar 
tenosclerosis or hypertension 
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The follo^\ing cases are illustrative of these 
electrocardiographic findings. 


Course Death 
taLen 


months after electrocardiogram 


Case I. X. S., age 30 jears, female. 

Histor>: Chronic asthma with emphysema 
Fmdings: Small \erlical heart 
Electrocardiogram (Fig 278) Mild nghl aw de- 
\-iation and some prominence of P wa\es m lead II 
and III. 


Case 3 J M . male 
History Asthma for several months 
Findings Jtoderate degree of emphjsema and, at 
tunes, crepitant rales at both bases Blood pressure 

174 104 



Lead I 


Lead II 

Fig 278 Llectsocardiocrau in Case 


Lead III 

(Courtes> Dr H Roesler) 



Lead I Lead 11 Lead III 

Fig 279 Electfocawjiocram in C A'F 2 

(Courtes) Dr H Roesler 



Lead I 


Lead II 


Lead III 


Fig 280 Eixctrocakdiogrui in Case 3 


'Courtesv Dr H Roesler) 





Lead I 


Lead II 

Fig 281 ElECTSOCARDIOGRAil 


Lead III 


Case 4 


fCourtes> Dr H Roesler) 


Case 2 R F., age 42 j ears, male 
ICstor}" Asthma m childhood, d>«pnea on exerlion 
for past seven vears, wheezing on exertion SuongI> 
positive tests with chicken feathers and certain foods 
Findings: Marked degree of emphjsema Small 
Aertical heart, with prominence of conus of nght \en- 
tncle Xormal \enous pressure and circulation tune 
Electrocardiogram (FiG 279):Low voltage of initial 
deflection in lead I and promment P waves in leads II 

and in. 


Electrocardiogram (FiC 280) Moderate tachv* 
cardia prominence of P waves m leads II and III, 
and slight dqiression of ST segments m leads II and 

III 

Case 4 L A , age 65 > ears male 

Historv Chronic asthma with emphj-sema and 

bronchiectasis 

Findmgs Marked emphjsema, riles at both bases. 
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Blood pressure 140/100 Normal cirtulaton time 
Heart not enlarged Leucoc>losis fever 

Electrocardiogram (Fig 281) P vave deflect ons 
prom nent and also notched m leads II and III \olt 
age of initial deflect on at lo er limit of normal ST 
segments si ghtlj depressed T \ave on base bne in 
lead I pos t ve and of slight)} lover voltage n leads 
rr and III 

The evidence of cardiac involvement during 
the asthmatic attack corresponds closel> to 
the findings of Kallos and Kallos Deffner** 
and of Ewert and Kallos**®’ who made elec 
trocardiographic studies of animals with ex 
perimental asthma before during and after 
the asthmatic attack Such studies showed 
that even mild asthmatic attacks were ac 
companied by disturbances of rhjthm of 
production and conduction of the impulse 
and of coronary circulation These were at 
tributed bj Kallos to anoxia There is also 
evidence that the coronary vessels ma> be 
directlj involv ed in the allergic reaction 
Eiselsberg*®^ and Criep’’” reported definite 
electrocardiographic changes in animals in 
anaphylactic shock The same findings were 
demonstrable during acute asphyxia and are 
indistinguishable from those in acute myo 
cardial infarction m human beings Like 
wise conduction disturbances reduplication 
of the second pulmonic sound and atrioventric 
ular block have been demonstrated during 
allergic attacks in man (Afelli Laemmerer) 

In addition there are man> interesting stud 
les concerning hypertrophy of the ventricle 
In 1929 Harkavj*^* expressed the opinion 
that asthmatics with emphjsema acquire a 
right ventricular hypertrophy In chronic 
cases this is followed b> decompensation death 
in such patients is accordingly a cardiac death 
Harkavy also found a definite eosinophilic 
infiltration m the walls of the pulmonary ar 
teries leading to the assumption that the 
allergic reaction maj produce symptoms of 
hypersensitiveness not only in the lungs but 
also in the v ascular system 

In autopsies on asthmatics Sotier*-” Col 
ton and Ziskin and MacDonald^* found 

B and Kallos P b d J 147 19J8 
ewElSELSBERC K P Kin W hnschr 13 419 19« 

imr.rTT L H dscuss onto Harkavy and RomanoB» 
swttvRKAVy J J Alergyl 136 1930 
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enlarged hearts and hj'pertrophv or h>'per 
trophy and dilatation of the right ventricle 
in a large percentage of cases Sotier em 
ploys the term pulmonary hypertrophy 
imply mg that the cardiac hypertrophy is in 
duced by stasis m the lesser circulation 
SchiUer Colmes and Davis’^® found that cor 
pulmonale was more common than generally 
reahzed Of 12 patients who died after hav 
mg had asthma for more than six years a 
died in congestive failure and predommant 
hy^iertrophy of the right ventricle was found 
at autopsy m 4 of these Cor pulmonale 
hypertrophy and dilatation of the nght heart 
was present m 12 cases of a senes of aO necrop- 
sies reported by Rackemann and m a it 
was considered to be the cause of death 
Other findings reported less often mclude 
fatty infiltration or patchy fibrosis of the 
myocardium endocardial sclerosis and nar 
rowing of the lumens of the coronary artenes 
On (he other hand there are several reports in 
which the heart was found to be noiroal 
(Michael and Rowe Kountz and Alexander 
\\nght) 

The recent investigations of Weiss and 
Kleinbart ”” conoboraied from the roent 
genologic standpomt by Roesler***® showed 
that the mechanism and clinical picture of 
bronchial asthma are very sunilar to those of 
paroxysmal cardiac dyspnea On this basis 
they established a disease picture of cardiac 
emphysema due to chronic left ventricular 
hypertrophy — which by analogy is the coun 
terpart of cardiac asthma due to acute left 
ventricular failure Svvineford and Ma 
gruder"^‘ and Smith and PauP** reported the 
relatively frequent occurrence of left v entricu 
lar failure in asthmatics Accordmg to 
Plotz*** some forms of left ventricular failure 
produce a paroxysmal dyspnea mdistmguish 
able by symptoms physical signs ortherapeu 
tic response from bronchial asthma 
Even in patients with normal electrocardio 
grams and negative physical examinations 
the possibility of a cardiac disturbance — 
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perhaps only functional — cannot be excluded. 
For we have become more and more convinced 
(see below) that properly conducted cardio- 
therapy, primarily with intravenous amino- 
phylline and strophanthm, may lead to 
astonishing impro\ ement of the asthmatic con- 
dition, and should therefore be attempted as a 
matter of principle in severe causes 

It would be misleading, howe\er, to report 
only the average incidence (17 per cent) of 
cardiopathy in our series, because the fre- 
quenc}", dependmg upon the pathogenesis of 
the asthma, \'aned from zero in the specific- 
allergic group to 27 and 29 per cent in certain 
pathergic U-pes and in bronchitic and tuber- 
culo-allergic asthma. The explanation would 
seem to lie in the fact that these groups suffer 
from more or less chronic dj'spnea with re- 
sulting strain on the heart, while specific- 
allergic asthma is more or less an acute con- 
dition of short duration. 

Exen from this clinical study, it seems very 
probable that the cardiac condition is to be 
regarded as due to the asthma But one 
should not overlook the fact that a consider 
able percentage of patients with bronchitic 
asthma have reached an age at which sclerotic 
xTiscular processes might ha\e led to myo- 
cardial in% oh ement independenth of the 
asthma It should also be noted that we have 
ne\er obser\‘ed asthma in conjunction with 
endocarditis or associated valvular defects 

Before discussing the clinical characteristics 
of cardiac in\ oh ement to be found in asso- 
ciation with bronchial asthma, we shall briefly 
consider cardiac asthma, the sj-mptomatologj- 
of which resembles that of bronchial asthma. 

Cardiac asthma, as pointed out by Scherf 
and Bo}’d,“^ is primanly a central dyspnea 
without marked pulmonary' congestion. This 
central respirator)' disturbance is caused by a 
functional inadequac)' of the left ventricle, 
not demonstrable in the heart itself, but mani- 
fest in the disturbed blood supply to the 
medullar)' centers. E\en though spontane- 
ous parox)'smal dyspnea is the most significant 
and striking s)'mptom in cardiac as well as 
in bronchial asthma, a careful analysis of the 
clinical s)mptoms will usually permit a differ- 
ential diagnosis. Cardiac asthma is often as- 

*=•* SCHEiT. D, »od Bora. L J CardiovascuUr Di,eas»s Thor 
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sodated with a sense of suffocation and op- 
pression, accompanied by a fear of impend- 
mg death. 

The most direct method for differentiation 
between bronchial and cardiac asthma is on 
the basis of circulation times, w'hich show' de- 
creased blood velocity m the pulmonar)* cir- 
cuit in the parot)'smal dyspnea of cardiac 
origin. Arm-to-tongue times (saccharine, cal- 
cium, magnesium, decholin) and arm-to-lung 
times (ether) may be quickly and accurately 
determined at the bedside (Cottrell and 
Cuddie^**). Fishback and his associates®'® 
inject a 10 per cent sodium fluorescein solu- 
tion that gives nse, under ultraviolet light, toa 
distinctive greenish glow in the palpebral 
conjunctiva, thus obviating the uncertamt) 
of subjective end points In health) subjects 
the arm to-tongue circulation time vanes be- 
tween ten and fifteen seconds It is not pro- 
longed in uncomplicated asthma during or 
between attacks, and may be shortened. How- 
ever. if bronchial asthma is complicated by 
ventncular failure, the circulation time will 
exceed eighteen seconds and may even be 
doubled or trebled, both during and between 
attacks. The same lengthening of the time 
will be found m cardiac asthma, owing to left 
ventricular failure or general congestive heart 
failure. 

Much more frequently than the need for the 
differential diagnosis as between bronchial 
and cardiac asthma, however, the question 
arises as to whether bronchial asthma is 
complicated bv heart disease, particularly in 
cases ansmg on the basis of an old emphysema, 
usually associated with a chronic bronchitis 
In this connection, Roesler®" has pointed out 
that the cardiac silhouette in the presence of 
emphysema has certain characteristic features. 
Quite frequently such patients will e-xhibit 
djspnea independently of their asthmatic 
attacks, and the d)'Spnea w ill be increased on 
exertion Often this sv-mptom receives too 
little attention as an evndence of cardiac 
injur)', because the pulmonar)' insufficienc)' is 
attributed to the marked emphysema The 
fact that the dyspnea of the emphj'sematous 
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bronchitic patient is of expiratorj character 
points to its pulmonary origin In addition 
to the diminution of the respiralorj surface 
another important factor is the interference 
with the capillaiy pulmonary circulation 
owing to the disappearance of the aheolar 
septa causing decreased oxjgenation of the 
venous blood 

In emphysematous patients therefore there 
IS alwajs a certain degree of pulmonary in 
sufficiency the degree of which corresponds to 
the status of the basic disease On the whole 
w e are inclined to attribute the decreased exer 
cise tolerance and the respiratory distress on 
exertion that appears with advancing age 
more to pulmonary than to cardiac failure Of 
course, the increasing burden on the pul 
monaiy circulation in progressive cmphvsema 
will gradually lead to excessive strain on the 
heart In asthmatic patients however m 
whom both the attacks and the associated 
bronchitis hasten the dev elopment of the more 
advanced forms of emphysema this cardiac 
inadequacy will develop much sooner than in 
cases of ordinary senile emphysma It is 
most difficult however to determine the time 
at which cardiac involvement is supenm 
posed on pulmonary insufficiency m each indi 
vidual case because the first and for a long 
time the only symptom of the former— the 
dyspnea — is not characteristic and is only too 
frequently associated with emphysema due to 
bronchitis 

Since the dyspnea of chronic asthma that is 
often associated with severe emphysema is 
frequently of a complex nature cardiac ther 
apy should always be instituted in addition to 
specific therapy directed to the asthma for it 
IS difficult to diagnose the earliest manifesta 
tions of cardiac involvement However an 
analysis of the different types of dyspnea may 
be possible to some degree by means of spi 
rometry In noncardiac emphysema the vital 
capacity is the same in the upright and the 
recumbent position while in emphysema with 
cardiac failure our experience has shown the 
vital capacity is less in the recumbent position 
than in the upright This agrees with the 
clinical occurrence of orthopnea in heart fail 
ure while emphysematous patients with nor 
mal hearts, although dyspneic on effort, have 


no more respiratory embarrassment in the hori 
zontal than in the sitting posture 

If the right heart failure is acute the patient 
will show a generalized very deep cyanosis be 
cause of the acute hemodynamic insufficiency 
resulting in marked diminution of the volume 
of blood delivered from the right ventricle to 
the lungs Directly associated with the cy 
anosis that develops from anoxemia there is an 
extremely severe dyspnea in these patients 
present even in rest Such acute fulminant 
failure of the right heart may then lead to a 
hital termination 

Hyperacute right failure of such sudden 
onset IS generally rare Much more fre 
quently the inadequacy develops with a more 
gradual congestive failure The following case 
IS a typical example of the splendid results of 
cardiotherapy in bacterial allergic asthma 

A C 60 years of age had grippe and pneumonia 
five years previously foUoied ly his first asthmatc 
attacks— at first occurring only once a month later 
more frequent and prolonged He worked as a saddle 
maker and bad formerly had attacks of sneezng and 
coryza due to the leather dust He was a tall emaci 
ated man with severe peripheral cyanosis and long 
narro v thorax The d aphragm i as at the level of the 
first lumbar vertebra and poorh mobile Ausculta 
tion revealed a prolonged expiratory phase w th nu 
merous mo st and sonorous rSles over both lungs 
There was a forceful card ac impulse w th the apex 
beat palpable in the sixth interspace the sounds were 
of go^ qual ty the rhy thm regular the rad al arteo 
slightly rigd The systolic blood pressure was 125 
He had an enlarged 1 ver No edema was present 

The electfocaidiogram revealed slight axis deviation 
andevdenceofdysfuncton Dyspnea ascontnuous 
and frequently changed into typ cal asthmat c attacks 
which te^)onded ptoraptly to epinephrine Only after 
cardiotherapy (da ly intravenous inyect on of slrophan 
thin 0 I mg increas ng to 0 o mg along with ammo 
phylline 0 24 Gm m 10 cc of 50 per cent glucose) was 
there any great improvement or any considerable 
decrease in the cyanosis 

We have discussed above the occurrence of 
heart disease as the direct result of asthma 
But heart trouble may develop independently 
of asthma As a rule one has to deal with 
an affection of the myocardium on the basis of 
coronary arteriosclerosis As is known this 
disease may develop insidiously without symp- 
toms or objective signs T requently how ev er, 
there will be cardiac pam thoracic oppres 
Sion, and angina pectoris W e have observ ed 
that asthmatics complain more frequently 
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of anginal symptoms than other subjects of 
the same age — especially during attacks — 
so that the possibility of a pathogenetic 
relationship bet\%een bronchial asthma and 
angina pectoris must be considered The pain 
in the latter condition is thought to be related 
to cardiac anoxia. As ox\-genation of the 
lungs is interfered with during the asthmatic 
attack, causing an oxj-gen deficiency in the 
coronaiy arteries, anoxia of the heart might 
develop on this basis alone, while the increased 
cardiac activity during the attack raises the 
ox>gen demand. But we ha\e also obseixed 
the de\eIopment of painful cardiac sensations 
during the attack in younger asthmatics in 
whom there are no reason to assume the pres- 
ence of organic heart disease. .An objective 
basis for this iheon,* of acute anoxb Is fur- 
nished to some extent by electrocardiograms 
taken during such an attack. Voii and 
Landes-” came to the same conclusion. 

It is quite understandable that such fre- 
quent disturbances of oxjgenation of the m\o- 
cardium must, in the course of \ears, lead to 
permanent changes. Consideration must also 
be ghen to the possibility that the smooth 
musculature of the x-essels maj* become al- 
lergized on the basis of persisting infection of 
the respiratorx* mucosa, such as is usually 
present in asthma of long duration Then 
one might interpret the acute msuflBciency 
during the asthmatic attack not onh as a 
hemodj-namic phenomenon but also as an 
allergic manifestation in the coronaiy \essels, 
analogous to the asthma. 

Asthmatic attacks may lead to stenocardia, 
while se\ere forms of stenocardia accomjxiny- 
ing coronary thrombosis maj appear under the 
guise of asthmatic sjinptoms. This is es- 
pecially true if the dj-spnea produced bj' the 
stenocardia is of the reflex type, i e., hyper- 
acute and paroxx-smal in nature If a reflex 
secretion of the bronchial mucosa (the so- 
called asthma “humidum”) is associated with 
the stenocardia, the clinical picture will re- 
semble an asthmatic attack e^ en more closely, 
as is sometimes seen in acute coronary occlu- 
sion. Howe%'er, an anaij'sis of the symptoms, 
together with the cardiac and electrocardio- 
graphic findings, will soon reveal the true 
cause of the respiratory disturbances. 
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Xaturally . disease of the left heart may de- 
velop wrlhout preceding anginal difficulties 
Cardiac failure first manifests itself m djspnea 
on effort, but. m contrast to the situation m 
asthma. usualK shows no paroxj-smal char- 
acter This djspnea corresponds objectively 
to pulmonary congestion The latter escapes 
clmical detection at its onset, being demon- 
strable onlj roentgenologicalK , and has proved 
to be one of the subtlest symptoms of the 
combination of bronchial asthma with cardiac 
disease It is still unknown how often this 
combination ma% be associated w ith bronchial 
asthma de\ eloping on the basis of emphj sema 
In these relatnelj rare cases a differential 
diagnosis of the two forms of asthma may be 
exceedingh difficult, because the paroxj-smal 
cardiac d% spnea w ill also manifest itself as an 
expiratory d\ spnea. owing to the spastic tend- 
encx of the bronchial musculature produced by 
the bronchial asthma \ distinction between 
the two forms of asthma is therefore impos- 
sible because ot the identical mechanisms of 
both— for the originally specifically allergized 
lungs of the patient will m time react to 
nonspecihc stimuli also The release of an 
asthmatic attack m this manner is called 
pathergic asthma m our terminolog)'. One 
may assume that the respiratory center, oxer- 
stimulated by the disturbance m the greater 
circulation, max act acutely, with the lung as 
its end organ Then, mstead of the usually 
unnoticeable, bnef hxperpnea, there wDl oc- 
cur a x-iolent reaction of the bronchi leading 
to an asthmatic attack. It is the cardiore- 
spiratory disturbance, in such a case, that re- 
leases the attack of bronchial asthma From 
this It is exadent that the differentiation be- 
tween cardiac and bronchial asthma, generally 
necessary and usually possible, cannot be 
made in exery case. 

In a further group of tuberculo-allergic 
asthma cases, the patients frequentlx- com- 
plained of cardiac sensations — such as pres- 
sure and sharp pain in the sternal region — 
and also of spasms and precordial angina. 
These sxTnptoms, which haxe often been 
falselv designated as cardiac neurosis, are 
usuallx' produced by pleural adhesions (of the 
left mediastinal and basal pleura) leading to 
localized and pericardial adhesions. 

Finally, we draw attention to the fact that in 
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cases of asthma of exclusivelj cardiic origin 
cautious therap) directed against the spasm 
of the bronchial musculature >\ill gne good 
results thus the conclusion might seem plaus 
ible that anj paroxjsmal djspnea is asso 
ciated \Mth a bronchospastic component 

11 Asthma and Pulmowrt Tuberculosis 
In the section on factors predisposing to 
asthma we ha\e pointed out that its relation 
to pulmonarj tuberculosis is still a disputed 


In cur own'®' material pulmonan tubercu 
losis plajsa retataeK minor role in tl e causa 
tion of or predisposition to asthma \s a 
rule onl\ those forms of tuberculosis that 
present a high degree of allergj such as the 
hematogenous tibroproductive processes will 
lead to the development of a tuberculo allergic 
asthma Thus m 4i2 cases of asthma pul 
monarv tuberculosis could be demonstrated as 
the ma|or cause in only 25 cases or 5 5 per cent 
The diagnosis of tuberculosis was based on the 
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question Investigators who assume that 
there is an intimate interplay between the two 
are challenged by other experts who deny 
such a relationship and who attribute the 
simultaneous occurrence of the two diseases 
to the fact that both asthma and tuberculosis 
are relative!) common diseases Fmallj 
others believe that asthma and tuberculosis 
are mufuall) exclusive Here we are con 
cerned with some of the important clinical 
features that may be present when the asthma 
is of the tuberculo allergic tjpe 


historj and the clinical and roentgenologic 
evidence (Fic 282 ) but special importance 
was attached to the results of the tuberculin 
tests All of these 2a patients presented 
marked and prolonged local cutaneous reac 
tions to old tuberculin persisting se\ eral 
days In addition to the marked local reac 
tions dilutions of from 1 10 000 000 to 
1 1000 000000 actual!) elicited asthmatic 
attacks in 14 cases In about half of these 
patients the asthma had alreadv become 
palhergic i e there had on„mall) been a 
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specific tuberculo-allergic asthma, but in the 
course of time the bronchial mucosa had be- 
come hypersensitive to \arious nonspecific 
agents (pathergens). 

Among these cases there occurs a type of 
asthma characterized by certain clinical and 
hitherto unappreciated mechanical factors, and 
developing on the basis of a tuberculous in- 
fection. These cases are distinguished by 
the fact that the patients are not free of sympr- 
toms m the intervals between attacks, in that 
they have aches and sharp pain in the chest, 
incited or aggravated by changes in position, 
and e.Tacerbated on deep respiration. \’arious 
bodih' ecertions cause pains in the sides or a 
sense of oppression. In addition, these pa- 
tients often complain of substemal pain and 
pressure, as well as of spasms of precordial 
angina. 

These “cardioneurotic” complaints ate usual 
in certain forms of tuberculosis in which pleu- 
ral adhesions, especially of the left mediastinal 
and the basal pleura, exert traction on the 
pericardium. The combination of such car- 
diac symptoms with bronchial asthma con- 
firms the assumption that these asthmatics 
have the pleuropulmonaty lesions already men- 
tioned. In fact, in these cases we are re- 
peatedly able to demonstrate, clinically and 
roentgenologically, the signs of bronchia! 
lymph node disease with pleural involvement 
that Neumann®” saw in benign hematogenous 
pulmonatj- tuberculosis. It must be men- 
tioned, howe\er, that the detection of such 
pleural changes by physical examination may 
often be difficult, because they usually invoKe 
only small portions of the pleural surface, and 
moreover are obscured by the gross noncharac- 
teristic bronchitic rales of the asthmatic pa- 
tient. This is especiall}' true in regard to 
changes in the mediastinal pleura. Here the 
roentgenogram is also of little assistance un- 
less gross lesions, such as displacement of the 
trachea (Fic. 283) or mediastinum, or pleural 
calcifications, are visible. On the other hand, 
great significance is attached to pleural changes 
such as apical induration or basal adhesions, 
which are clearly demonstrable roentgen- 
ographically. These changes may affect not 
only the general pleural surface, but the me- 
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diastinal pleura as well. case may be cited 
to illustrate the pertinent points here dis- 
cussed 

M It , a tthite v^oman. 23 jears of age, had pneu- 
monia at the age of 8 and later “apical infiltration of 
the left lung ” \t the age of 19, she had costal pleu- 
mj with thickening on the left side \iler this illness 
she had dyspnea follouing e^en slight exertion, and 
tno }ears later her first asthmatic s>inptoms occurred 
From that time on she suffered from sudden attacks 
of pal{Mtation that were severe even when she was 
at rest, so that she was totally incapacitated Fre- 
tiuentlv these sjTuptotns were followed bj tvpical 
asthmatic attacks Examination revealed a slender, 
somewhat anemic patient Her lungs showed bilateral 
aputal dulness of moderate degree In the left para 
vertebra! region the percussion note was impaired 
from the third to the seventh dorsal vertebra kuscul- 
tation revealed bilateral occasional moist rales, as 
well as inspiratorj crepitant rales in the region of the 
left paravertebral dulness The roentgenogram 
showed a delicate pleural haziness m the nght apex and 
the adjoining infradavicular region The left costo- 
phrenic angle was obliterated Some months later, 
following moderatelv rapid ascent of a steep staircase, 
she developed seveie d>spnea and mailted palpitation, 
with a pul»e rate of 150 .Auscultation revealed a 
pleuropericardial fnclion over the sternum Four 
da>s Uter she gave a violent local reaction to 0 1 cc 
of 1:1,000,000 old tuberculin administered intracu- 
taneously, and simultaneous!) complained of severe 
palpitation. 

Thus we had a patient who suffered asthmatic 
attacks and in whom unequivocal tuberculous 
involvement of the mediastinal pleura could 
be demonstrated clinically A charactenstic 
feature was the association of severe cardiac 
symptoms vvith the dyspnea. 

It appears that mechanical factors, such as 
enlarged tracheobronchial lymph nodes and, 
in particular, adhesive pleuritic processes, 
play some part in the release of asthmatic 
conditions in such cases. This is not meant 
to indicate that attacks of this sort depend 
entirely upon mechanically conditioned re- 
fle.Tes Thus, if pleural changes dev elop many 
years after the onset of the asthma, obviously 
the latter cannot be blamed on the former, 
and these cases therefore cannot be included 
in the tuberculo-allergic group 

Other characteristic features of tuberculo- 
allergic asthma include constant subfebrile 
temperatures and the fact that during the 
relatively asimiptoinatic period the patients 
appear e-xhausted and fatigued, and show a 
tendenc>' to perspire. 
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In this connection we would also draw at 
tention to an ob'enation often made in cases 
with a diagnosis of tuberculo allergic asthma 
Man\ of the patients had their attacks onl\ 
when the supine position and could a\oid 
nocturnal seizures b\ spending the night in a 


sistent actnitj of the infection is a \ioIent 
If cal reaction following the tuberculin test 
e\en with dilutions of 1 10(X)i)l)IMJ or 
1 1 000 000 OfX) 

Apart from 3 cases that were ckssil ed as 
ad\anced with cavitation all our other pa 
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chair In all these ca««s roentgenologic ex 
amination revealed enlarged hilar glands and 
in all there was a marked cutaneous hvper 
sensitiveness to tuberculin 

An important e\ idence of tuberculous etiol 
ogv IS an accelerated blood sedimentation 
rate ^irce this is nonnal or even retarded m 
other asthmatics Another «ign of the per 


tients belonged in the grjup of cases A /ibro 
productive tulerculosis The advanced case> 
are nearlv all tuberculo anergic i e the =kin 
Is not capable of producing anfilodies tc the 
tubercle lacillus The conclusion apjxiar 
plausible that other organ sv stems as well ^uch 
as the lungs maj le incapable of an allergic 
reactive response The mild hemal ^ enous 
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forms of tuberculosis are usually marked by 
hj’persensith eness to tuberculin, so that in 
these cases the conditions for the development 
of allergic manifestations, provided the requi- 
site predisposing factors are present, are con- 
siderably more fa\'orable. 

While, therefore, generally only the hemato- 
genous forms of tuberculosis lead to asthma, 
there appear from time to time cases m which 
the asthma has been preceded by a Abro- 
ulcerative tuberculosis. Along w ith W. Xeu- 
mann, we may explain this by the fact that in 
some instances cavernous pulmonary’ tubercu- 
losis de\elops from dense Abrous tuberculosis 
and that only under such circumstances will a 
ca\ emous form show a high tuberculin allergy'. 

H G , a white roan, 42 >ears of age, suffered an 
attack of hemoptjsis fifteen jears before admis»on to 
the ho<pital At that tune, earij tuberculosis was 
diagnos^. Hemoptjsis recurred four times in a pe- 
riod of three jears. Examination of the lungs re- 
sealed, in addition to markedly impaired resonance at 
both apices, dulness at the left apes postenorlv above 
the lev el of the sixth dorsal vertebra, and broncbovesic 
ular breath sounds in the same area Over a limited 
region of the supraspinous fossa there were medium 
metallic r&Ies Subsequent roentgenologic examina- 
tion revealed numerous small, closely approximated 
calcibed foci in both upper lobes, and a cav-itatioo of 
the <ize of a bean on the left. This was therefore a 
case of old tuberculo«is (vi-ca'lled tuberculosis fibrosa 
densa), with the development of a recent cavatj \ 
violent local reaction followed injection of 0 I cc of 
1:10,000,000 old tuberculin ^^hlIe at rest a( borne, 
the patient suffered his first asthmatic sjmptoms, four- 
teen dajs after the last episode of hemoptjsis These 
per«isted for about a week, with teraporaiy relief by 
use of epinephrine. 

This case shows clearly that a cavernous form 
ma}‘ develop from a relatively benign tu- 
berculosis, and asthmatic sjTnptoms may ap- 
pear for the Arst time during this stage of 
endogenous reinfection from a tuberculous 
process of at least Afteen years’ duration 

In conclusion, it may be reiterated that 
only those forms of tuberculosis that have a 
high degree of tuberculin allergv’ are apt to 
develop asthma, and such cases are usually 
of the Abroproductive tv-pe. 

One-fourth of all cases of tuberculo-allergic 
asthma are associated with cardiopathy, as 
pointed out in the section on asthma and 
cardiopathy. 

In the treatment of tuberculo-alleigic 
asthma, it is Arst necessarv' to determine 


whether the case is still monospeciAc or 
whether it has already become pathergic, as 
had occurred in about one-half of our material. 
The authors have observed beneAcial results 
from e.xtremely cautious but prolonged in- 
tracutaneous tuberculin therapy. For the 
technic, see the section on therapy. 

12. .AsTiniA .VXD Sklv Diseases 

The question as to the relationship between 
skin diseases and asthma is of considerable 
interest. While neurodermatitis and its 
equivraient m childhood, infantile dermatitis, 
are the most important forms from the view- 
point of severity and difAcultj" of treatment, 
the urticarial group (urticaria itself, as well as 
lichen urticatus) are numericallj' of nearly 
equal consequence Thus, it is worthy of note 
that among 452 cases studied by the senior 
author.*^ 38 patients, some of whom later 
developed neurodermatitis, had suffered from 
infantile dermatitis early m childhood, gen- 
erally one or two vears before the asthmatic 
s> mptoms began F ive per cent of the asthma 
patients had histones of disseminated neuro- 
dermatitis. and almost 12 per cent, of urti- 
caria or related conditions 

Other authors arm ed at even higher Agures 
Among 124 asthmatics, Baagoe^" found that 
29 per cent had had neurodermatitis in child- 
hoixl or m adult life, 27 per cent urticaria, and 
11 per cent pmntus .According to Wor- 
inger,®*' about one-third of the asthmatic 
children in his extensive matenal had had 
neurodermatitis, while from 15 to 20 per cent 
of the entire infantile dermatitis group de- 
veloped asthma in later childhood. Rost-'’- 
reported similar Andings: of 87 adult neuro- 
dermatitis cases, 23 (26 4 pier cent) had 
asthma. Among 56 asthmatic patients ob- 
served by Caspier,^® 25 simultaneously had 
dermatitis, while of 112 with eczematoid der- 
matitis, 10 had asthma He also described 
24 piatients with chronic bronchitis and derma- 
titis. He believes that asthma and dermatitis 
are both e.xpressions of the same constitu- 
tional diathesis. 

It must be stressed, however, that, in the 


smBvacoe,K H Vetatned Scandina^ i7 1«9 :«7 
»»WoaD.CE*, P BuU Soc de pediaC dePansU 494,191; 
SUROST.G .Vreb f Dermat o Syph 155 297, 1923 
smCaspeo. F J Afth Kinderb 115:95, 19M 
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vast majority of cases the associated skm 
diseases were due to allergens other than those 
causing the asthma Above all, the patho 
genesis of neurodermatitis is quite varied, 
hence the reader is referred to the discussion of 
this subject on page 713 The uiticanal 
dermatoses are often attributable to hyper 
sensitiveness to some food, occasionally to a 
drug It IS true, of course, that urticaria and 
asthma are sometimes elicited by the same 
excitant — e g , ingestion of eggs, or the prox 
imity of a rabbit Occasionally, a patient 
may react with urticaria instead of the asth 
matic response This clinical observation 
led to the assumption that asthma is, indeed, 
a sort of urticaria of the bronchial mucosa 
(Talbot) The urticarial manifestations need 
not necessarily progress to the point of wheal 
formation, frequently, the only symptom may 
be an annoying or distressing pruntus 

This kind of itching is not to be confused 
with the pruritus to which Balyeat^ first 
called attention, and which he encountered m 
13 among 420 asthma cases The latter con 
dition IS confined to the upper portion of the 
thorax, as well as to the inter and supra 
scapula regions Balyeat assumed it to be an 
expression of a viscerosensory refiex, arising 
from irritation of the bronchial mucosa and 
involving the fourth and fifth cervical nerves 
posteriorly, and the third cervical nerve an 
teriorly 

Aside from these localized forms, one occa 
sionally encounters generalized pninlic par 
oxysms that may sometimes replace the asth- 
matic attack — that is to say, they act as 
asthmatic equivalents 

13 Astioia A^D Migraine 

It would seem to be more than a mere co 
incidence that migraine is so frequently men- 
tioned in the personal and family histones of 
asthma patients Migraine was found in 13 
per cent of women and 3 per cent of men with 
asthma In the family histones, migraine 
occurred in 23 per cent of the ascendants of 
the female and in 13 per cent of those of the 
male patients, whereas all the other allergic 
diseases m our materiaF®^ do not exceed 4 or 
5 per cent for each disease for all the members 
of the family The predominance of the 
»»< Balyeai, R M J a M a 92 875 1929 


female sex can be seen from the fact that 
about 70 per cent of the migrainous relatives 
\i/eie female, the great majority being the 
patients’ mothers These figures indicate 
that there is a close relationship between 
asthma and migraine And this is further 
stressed by the fact that, m many patients, 
Diigtaine and asthma appear alternatmgly In 
this connection, it is worthy of note what we 
fpund the same high incidence of migraine in 
tfie ascendants and siblings of urticaria pa- 
tients — and here, too, far more frequently in 
tfie female sex 

14 Diagnosis 

The diagnosis of asthma is a relatively easy 
nultcr during the attack, since there are a 
number of symptoms and signs that are more 
of less characteristic of this condition They 
uiclude the labored respiration, with audible 
w'heezmg. the difficult and prolonged expira- 
tion, and the patient’s posture (leaning for 
ward, with the shoulders elevated) The 
percussion note over the lungs is hyper- 
rfsonant The inferior borders of the lungs 
are generally found to be from one to two 
ipierspaces lower than normal, as a result of 
acule emphysema On auscultation, sibilant 
and sonorous rhonchi are heard over most of 
the lungs, especially during the prolonged 
ej;piratory phase, these completely obscure the 
underlying breath sounds In some areas, 
where the bronchi have been almost com- 
pletely occluded, one hears no breath sounds 
of only a faint wheezing on expiration Aside 
from this, the findings are always present 
evCiy'^l’^re over the lungs and localization of 
the signs to restricted areas casts grave doubt 
oil the diagnosis The simultaneous presence 
of crepitant or subcrepitant rales should direct 
suspicion to some other condition or to some 
complication of asthma A peculiar bubbling 
or rumbling type of rhonchus, especially over 
one or both lower lobes, is suggestive of bron- 
chiectasis According to Osgood, blood 
pressure readings during asthmatic paroxy sms 
show marked fluctuations in the systolic phase, 
^nchrouous with the respiratory cycle and 
paralleling m degree the severity of the at 
tack The high point of the fluctuation 
always occurs m the expiratory phase, and the 
^OSCOOD H~ J Lab i. Clin Med 28 927 1943 
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low point during inspiration. Changes in the 
diastolic pressure are negligible. Fluoro- 
scopic e.\ammation of the patient during an 
attack re\eals depression and restricted mo- 
bility of the diaphragm. 

During the symptom-free intenah, the es- 
tablishment of the diagnosis is relatively 
difficult. At these tunes, one must depend 
principally on the historj* of paroxvsms of 
dyspnea or of wheezing respiration, chiefly 
at night, w ith prompt relief from epinephnne 
or ephedrine. Furthermore, the personal bts- 
torj- with regard to other allergic diseases, 
particularly hay fever, rhinopathy, neuro- 
dermatitis, and urticaria is often helpful 
The famil}' historv* is also worthy of close at- 
tention in this respect. 

Clinical investigation of a case of asthma 
should include the following studies (some of 
which may be omitted in cleat-cul e-Togenous- 
allergic cases) : urinalj sis, complete blood 
count, nasal smears for cj'tolog>' and bacteria, 
sputum examination for eosinophils and tu- 
bercle bacilli, roentgenograms of the sinuses 
and chest with fluoroscopic e-xamination of 
the chest or X-raj* films taken at the height 
of inspiration and expiration, serologic test for 
sj-philis, blood sedimentation rate, and vital 
capacity; and, in selected cases, circulation 
times, venous pressure, sputum culture, 
bronchoscopy, and bronchograms. 

VITAL CAPAaTY 

The vital capacitv-— that is, the entire range 
between maximal inspiration and maximal 
expiration, which normally amounts to about 
3,500 to 4,000 cc.— is greatly reduced (to 
about 40 per cent of normal) in severe asthma 
and moderate!}' (to about 60 per cent) in 
milder cases, according to Feinberg’s^ in- 
vestigations. Wittich et al had previously 
demonstrated the marked diminution in vital 
capacity in asthma in comparison with other 
pulmonatv’ diseases. The decrease in vital 
capacity is due to the great increase in the 
residual air or so-called dead space of the 
lungs (Fig. 2S4). 

Even during sv-mptom-free intervals, the 
vital capacity is by no means normal, but 

s=*rEE™E»o,s.M:J VHergyl-iCW, 1930 
*='Wrmc»,F.W..3XrEKS,/ .A..»fldJc-VTOCS 
75. 120, I9SX 


only about 80 per cent or less, as the result of 
emphjsema, chronic bronchitis, or bronchiec- 
tasis. Repeated determination of the vital 
capacity is valuable in following the degree of 
improvement resulting from the therapeutic 
measures emplov ed This test also has prog- 
nostic significance since a reduction of 50 per 
cent or more in the vital capacity of a patient 
not m an acute asthmatic attack and at rest, 
makes it exceedingly unlikely that any great 
benefit will ensue from any t}'pe of therapy. 

NORMAL ASTHMA 
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Xote diilmoces in residuaj m (dead spaced and m 
vntal capacit} (extent of maaunum respiratory move- 
ment), the latter being indicated b> the double-headed 
arroas 

A simple, clinically useful set of normal stand- 
ards for vital capacity was proposed by Pea- 
body and Wentworth^'*: 

J/e»l 

Height Vona&l Vital Capacitj 

Over 72 inches 5 , 100 cc 

68i to 72 inches 4,800 ec 

63 to 68 1 inches 4,000 cc 

Tl omtn 

Over 66 inches 3,275 cc 

61 to 66 inches 3,050 cc. 

61 to 64 inches 2,825 cc. 

ilore complete standards for estimating the 
deviation from the normal values based on 
body surface area (as determined from sex, 
age, height, and weight), were prepared by 

JiaeoDi. F, aad WE>‘TwtiiiB, J ; Arth, Int. Sfrd. 29: US, 

1917 
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Ed\'ards and M ilson IIowe\er in fol 
lo\N\ng the clinical course or results of therapy 
b} serial determinations in the same patient 
no such comparisons are necessary 
Since the results of a properly performed 
breath holding test bears a fairlj constant 
relationship to the \ital capacitj (Wittich 
and Polczak.2 ^®'*) it may usefullj be substi 
tuted for the latter ishen facilities are not 
available 

SPUTUlf 

In paroxysms of short duration there may 
be no sputum at all But as a rule and par 
ticularly toward the end of the attack, the 
patient coughs up a scant viscid secretion 
grayish white and mucoid in appearance 



Fio 28a Charcot Leyden Crystals in Sputcm 

This contains in addition to the usual ingredi 
ents of the ordinary bronchitic sputum lary 
mg amounts of j ellowish or sometimes gray 
ish flakes The yellowish ones are usually 
extremely viscous and consist of bloated and 
fatty degenerated leucocytes and ciliated epi 
thelial cells among which one frequently sees 
large numbers of sharp edged crystals the 
Charcot Leyden crystals (Fic 28a) When 
*kit wi'm.'yix ■sJ ♦.bisR. wyi, 
tals in the sputum usually drops rapidly 
Nothing whatever is known about the reasons 
for the formation of these crystals Probably 
their appearance is somehow related to the 
presence of eosinophile cells in the sputum 
In any event the crystals always seem to be 
encountered wherever disintegrating eosino 
phile cells are present 

The grayish plugs in the secretions of 
asthma patients consist principally of tangled 
thread of mucus and contain strange spirals 

» I Edwards D J andWitsON MG J Lab S C d Med 24 
543 1939 
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first described by Curschmann and now gen 
eralty- known as Curschmann spirals (Fic 
286) Alanv of these format ons are actually 
reci^mzable with the naked eye as consisting 
of a spiral of twisted threads of the thickness 
of a needle and from 0 S to 2 cm m len^jth 
others however cannot be seen without a 
microscope under which they present a light 
sbiny formation composed of many fine and 
coarser little bands and threads twisted to 
gether m a sort of spiral In the middle there 
IS usually a fine brightly shining central 
thread Around the spirals one finds lymplio 
cytes fat and my elm droplets and occasionally 
also ciliated and alveolar epithelial cells 
Nothing as yet is definitely known concerning 
the manner m which the spirals and the cen 
tral threads are formed it is clear however 
that they represent cists of the finest bron 
chicles twisted into spirals The origin of 
the centra! thread probably depends on com 
pression of the mucus by contractions of the 
bronchi during coughing spells these cause 
the central portion of the ropelike twisted 
mucus to become so dense that it appears as i 
gleaming homogeneous thread 

Among other peculiarities of the sputum in 
bronchial asthma special mention should 
again be made of the almost invariable pres 
ence of strikingly numerous eosinophile cells 
These are recognizable in unstained prepara 
tions by the strange radiance of the granula 
tions Ciystals spirals and eosinophile cells 
ate best seen in sputum taken at the end of 
the attack Among the occasional findings in 
the sputum of asthmatics one might mention 
ciystals of calcium oxalate and calcium phos 

Fuchs Spam and Stnuss^” found that the 
cholesterol content of the sputum in asthma 
ranges from 7 to aa mg per cent and was 
high (25 to 55 mg per cent) in the infective 
or skin negative types The amount varied 
with the seventy of the cl meal symptoms 
and it IS suggested that repeated analyses of 
the sputums for cholesterol may be helpful m 
conjunction with other findings in evaluating 
the patients course Moreover since high 
values were not obtained from the skin sensi 
tivc group in which the specific causes are 

»>Fnc*s A B SMIN W C jnJSTRAiss M B J Allereylii 
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pollens, inhalants, and foods, this test may be 
of value in differentiating this tj'pe from those 
\\hose sjTnptoms are caused or aggra\*ated by 
infection of the bronchi and paranasal sinuses 
^\'hen a bronchial infection is present, the 
sputum first becomes mucopurulent and then 
jellowish or greenish. Many organisms, par- 
ticularly hemolytic and nonhemolytic strepto- 
cocci, Staphylococcus aureus, pneumococcus, 
Friedlaender’s bacillus. Micrococcus catarr- 
halis, and yeast « ill be found in varj'ing pro- 
portions and amounts 


hj'persensitiveness to a protein (e g., to cat 
hair) cannot be differentiated by this means 
from bacterial asthma, for example. The rest 
of the blood picture is also not diagnostic. 

The sedimentation rate is usually normal or 
slightly decreased However, in cases of the 
mfectious t>-pe, the rate may be markedly 
increased At the same time, it must be said 
that extensive investigations carried out by 
x’anous authors, including the senior author 
(on 158 cases), did not give results uniform 
enough to permit this approach to be used for 



BLOOD 

A rather marked eosinophilia (10 to 30 pier 
cent) is often found in the blood, especially 
when the attack is subsiding; but a moderate 
degree of eosinophilia, usually associated with 
l\Tnphoc\'tosis, is also present sometimes in the 
sj-mptom-free intervals. At the beginning of 
the attack, there is an increase in the neu- 
trophilic polymorphonuclear cells, while the 
number of eosinophils decreases sharply; this, 
howe\er, rises abruptl}' toward the end of the 
attack. 

On the other hand, eosinophilia may be 
completely lacking or may be of only slight 
proportions, iloreover, its degree is in no 
'vaj' related to or indicative of the severi^* of 
the disease or of the nature of the eliciting 
factor. In other words, cases attributable to 


differentiating between the different Upes of 
asthma 

The Weltmann reaction, based on the coagu- 
lation of the patient’s serum by serial dilution 
of calcium chloride from 0.1 to 0.01 per cent, 
can be more successful!)' used for this purpose, 
according to Dees.='® Patients with uncom- 
plicated asthma, or asthma and another al- 
lergic disease, have normal coagulation bands 
of 6, while those with noninfectious complica- 
tions, including fibrotic and degenerath'e 
processes, ha^e bands of 7 or longer. Asth- 
matics with infections have bands less than 6, 
except when pulmonarj' fibrosis coexists, in 
whidi case the result is determined by the 
balance between the two processes. 


«a" Dus, S. C J Allergy 14 : 469. 1943 
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ROrNTCrNOLOf IC rXAMIWlKA 
The thorougl) diagnostic stu(l> of a case 
also requires roentgenologic evamination of 
the lungs cspetullj Lee luse of the difTcultv 
of carrying out a careful physical exarnmation 
in view of the frequent bronchitis and em 
physemi Tluoroscopic and roentgeno^raphic 


niha nfecfionffH 288) and enlarged tivmus 
in children (2) to exclude the p ss bihtj of 
toincdentil diseases including dertr cardia 
bronchiectasis and tubercui isis (1) to dis 
close the presence of diseases resulliig from 
asthma such as emphj serna atelectasis sub 
cutaneous empii3sema spontaneous jmeumo 



Asthuctoid Symptous 

(Courtesy Dr L Solis Cohen) 


study of the chest has four principal purposes 
(1) to rule out the possible presence of patho 
logic conditions that cause sufficient obstnic 
tion of the bronchi to produce dyspnea and 
wheeling sue!) as foreign bodies neoplasm 
(Fig 287) aneurism substernal thyroid 
tracheobronchial 1> mphadenopathy pulmo 
nary suppuration, tuberculosis syphilis mo 


thorax spontaneous fractures of the ribs and 
pneumonitis, and (4) to discover other forms 
of allergic manifestations in the lungs such as 
allergic pulmonary infiltrations and LocOlers 
^ndrome 

All of these diseases or symptoms are dis 
cussed in the appropriate sections of this 
chapter Here we shall consider only the 
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roentgenologic lindmgs in bronchial asthma 
Itself And, to begin with, it must be said that 
there is no roentgenologic picture that is 
really characteristic of this disease 
During the symptom-free inter\als, one 
finds, especially in chronic asthma, the follow- 
ing X-ray changes— which, howexcr, arc also 
frequently obser\ed m chronic bronchitis, as 
pointed out bt* ilanges and llawlej 
Zdansky, and Dillon and (lurewitsch (1) 
enlargement and increased dcnsitx of (he hilar 


tuberculosis (2) depression of the diaphragm, 
with a delinitel\ restricted respirator) mobil 
it\ (D increased air content of the lungs, with 
widening of the intercostal spaces, (4) pleural 
changes such as diaphragmatic and pleuro- 
pericardial adhesions and interlobar or para- 
mediastinal pleuntides, (5) enlargement of the 
bronchial l\ mph nodes. f6) minute round dense 
shadows resulting from bronchiolitis, (7) 
shadows of \anous sizes with a peribronchial 
distribudon, scattered throughout the lungs, 



Fig 288 Yeast Inttcttos or Lings SnirLAUNC Uroncrial Asthma 

(Courles\ Dr L Solis-Cohen) 


shadows with coarse streaks radiating from 
these and representing the thickened bronchi, 
extending down into the lower lobes, and 
rarely into the other parts of the lung fields, 
m the hilar shadow itself and in its immediate 
proximit) , the occurrence of thickened bronchi 
in cross section, producing annular shadows of 
irregular contour; the apices are normal m 
appearance except when there is coexistent 

« >Mu.cES W F .andlUuLE^, S J South M J 20 12«, 1927 


but chiefl) at the bases, these are the result of 
the xiscid secretions due to severe bronchitis, 
(8) bronchiectasis, which often can be de- 
tected only b) intratracheal instillation of 
radiopaque oil 

Howexer, it must be stressed that at least 
16 per cent of all cases of asthma present 
normal X ray findings in the lungs (Manges 
and Hawley*^*) 

In contrast with ordinaiy roentgenograms, 
bronchographic stud) of 52 cases of bronchial 
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asthma by Truog'"®'' indicated that there is a 
definite roentgenologic picture m this disease 
when this technic is employed It consists 
essentially of the demonstration of a partial or 
complete occlusion of many of the bronchi 
Narrowing occurred as an early change and 
was present in patients with less severe at- 
tacks (63 per cent) Occlusion was demon 
strated in 83 percent as a convex distal border 
of the column of the radio opaque oil, giving a 
characteristic “snub nosed” appearance, al- 
though some had straight margins Both 
narrowing and occlusion often occur together 
(48 per cent) A cj lindrical dilatation of the 
bronchi w ith fairly marked degree of occlusion 
was noted in patients with severe attacks 
The close correspondence of these findings 
with the pathologic lesions described above is 
apparent However, bronchography during 
attacks of asthma for the confirmation of the 
diagnosis is not recommended 
According to Mansmann and Osmond, 
indirect evidence of these processes, particu 
larlj bronchial occlusion, maj be adduced by 
chest films taken at the height of inspiration 
and expiration, by fluoroscopic examination, 
and/or bj a single double exposure inspiratory 
expiratory film The roentgenologic findings 
demonstrable by such technics are depend- 
ent upon the impediment to the movement 
of air into and from the segment of pul- 
monary tissue beyond the region of the 
stenosis, and upon the retention of bronchial 
secretions They include an mspiratoiy shift 
of the heart to the affected side, usually a 
thickened fuzzy outline of bronchovascular 
markings in the region, frequently with a 
superimposed fan-like area of slightly or con 
siderably increased density, and, if atelectasis 
is present, decreased range of motion of the 
diaphragm on the affected side with a higher 
dome on full inspiration 

On the other hand, a comparison of the 
usual roentgenogram taken during an acute 
attack, as well as in status asthmaticus, with 
that taken during the interval, reveals only 
minor changes There is not even an appre 
ciable change in the position of the diaphragm, 
this maj be explained, however, by the fact 
that in many cases the diaphragm is already 

2M2TRI.OS C P SlaSMeet Bull Hosp Univ M imfsola It 
113 1939 


SO depressed that the increased pulmonaiy 
volume during the attacks is achieved onl) by 
elevating the ribs The lung fields themselves 
are also generally changed to only a very slight 
extent during an attack In relatively rare 
instances, the markings that are ordinarily m 
creased in most cases of asthma, are intensified 
m long lasting attacks Such an increase is 
more often observed in patients with abundant 
secretion and expectoration, owing to the 
fiJlmg of the larger lower bronchial branches 
with exudate 

Komblum^ reported roentgenologic find 
mgs in the acute attack that resemble pneu 
monic conditions, but that disappear when the 
attack subsides or on administration of epi 
nephrme 

On fluoroscopy, it will be seen that the heart 
of the small narrow vertical type (‘ drop 
lieart”), as shown m Figure 273 This is 
probably due to the emphysema and the con 
sequent flattening of the diaphragm, which 
pulls the organ down and rotates it slightly 
medially Furthermore, Moritz noted the 
interesting finding, during the asthma attack, 
of an increase in the size of the heart during 
inspiration and a decrease during expiration — 
representing the reverse of the normal rela- 
tionship It IS also frequently seen in the 
interval between attacks 
The roentgenogram m asthmatic infants is 
similar to that of adults, and is characterized 
by the lowered diaphragm with limited ex 
cursions, by the horizontal position of the 
ribs, with widened interspaces, the vertically 
elongated hilar shadow , the increased paren 
chymal transparency, and by certain daubed 
appeanng shadows in the parenchyma, sug 
gesting a bronchoalveolar exudate (Debre and 
associates***) 

BRONCIIOSCOPIC EX/\inNATlON 
Bronchoscopy offers additional aid in di 
agnosis The use of this method is indicated 
(1) m any case of asthma presenting physical 
signs of bronchial obstruction due, for ex 
ample, to bronchial stenosis, foreign body, or 
neoplasm, (2) to determine the presence of 
complicatmg secondary bronchial infection, 


*»< Kokhbuv K Laryogoscop* 32 12* 1942 
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particularly suppurative tracheobronchitis, 
bronchiectasis, and pulmonaiy abscess; (3) 
for the collection of specimens of unconlamin- 
ated bronchial secretions for cytologic and 
bacteriologic studies; and (4) before broncho- 
graphy, and for the instillation of hptodol for 
a bronchogram, although other methods may 
be used for the last. Certainly, endoscopic 
in\estigation is warranted in any case of 
aUpical asthma which does not respond read- 
ily to diagnosis and therapy (Fnedberg^). 

The bronchia! mucosa examined in the 
symptom-free interx'al between attacks max 
ha\e a fairly normal appearance, or may be 
inSamed and xelvety if tracheobronchitis is 
present. During an attack, the lining mucosa 
will be found to be swollen, edematous, and 



Fig 289 P«niocRxrKic Curve or N’oru-u. 
Subject 

E ■ expiration I ■ inspiration 


purplish, and the bronchi to be filled with a 
thick \iscid secretion (Prickman and Vm- 
son*™). Furthermore, there is an accentua- 
tion of the physiologic postero-antenor 
narrowing that occurs in the trachea and the 
larger bronchi during expiration, sometimes 
leaxing nothing more than a slitlike opening of 
the lumen of these passages. This is prob- 
ably due to the increased intrathoracic pres- 
sure exerted on the weak posterior wall. 

15. DiFfEREXTLXL DiAG.NOSIS 

Before making a diagnosis of asthma, the 
physician should alwa)-s keep in mind that 
“all is not asthma that wheezes” (Chex-alier 
Jackson). 

ilax tum'^^ has gix en a complete classifica- 
tion of the conditions that may cause d> spnea 
and that may be mistaken for asthma (Table 
c4). Sodeman^* has recently rexiewed some 

FiitDBElG. S X. J X. M X m 83, IMJ 
‘=«P«limio..L E.»nd\D.»ON. P P J Xllergy 4. 2S6. 1933 
“'MlVTOf. C K M Clin North .Xm«rica 14. 729, 1930 
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aspects of the differential diagnosis of bron- 
chial asthma 

It would lead us too far afield if we under- 
took anything like a detailed discussion, from 
the xnewpomt of differential diagnosis, of all 
the conditions mentioned in the table We 
shall be obliged to confine our remarks to the 
most commonly encountered and most im- 
portant asthmatoid conditions. In cases in 
xxhich clintcaf examination fails to rexeal any 
kind of organic disease, pneumograms max be 
of great help This procedure, presenting a 
curxe of the patient’s respiration, permits 
analx-sLS of the course of the respiratorj- mox e- 
ments. and discloses anv hindrance, also the 
degree and the time of interference with 
breathing— le. whether onlx durmg inspira- 



FiC 290 PnEUUOGRXPHIC CtRVE DIRINC .\ttack 
OF Bronchial ^sthxlx 


tion or expiration, or during the entire re- 
spiratoiy cxcle (Hofbauer^”*) Figure 289 
shows the graph of a normal indmdual and 
Figure 290 that of a patient in an acute 
bronchial asthmatic attack. 

tf) CXRDLVC CONDITIONS SHTULXTING XSTHJLX 

The term cardiac asthma is used to desig- 
nate the sex'ere attacks of dyspnea that occur 
in patients with cardiac disease when there is 
inequality between the output of the right 
and of the left heart, usually ow mg to a sudden 
relatixe failure of the left xentricle while the 
right xentricle continues to function normally, 
l^is occurs chiefly in hj-pertensix-e and sx-phi- 
litic heart disease, syphilitic aortitis, and 
rheumatic heart disease of long standing. As 
a result of the impairment of cardiac function, 
there is pulmonary congestion, leading ulti- 
mately to pulmonary edema This disturb- 
ance causes dyspnea, cough (at first a dry 
irritatixe cough), expectoration, and cyanosis. 
The mcreaseJ pressure in the pulmonary cir- 
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culation is usually expressed by an accentua- 
tion of the second pulmonic heart sound, signs 
of hx'pertension in the lesser circulation, en- 
largement of the left ventricle, and, in most 
cases, murmurs Although it is true that 
cardiac asthma generally affects .individuals 
i\ho are known to be suffenng from some heart 
condition, others, \\ho ha\e prexiously felt 
perfecth well, can also be attacked in this 
manner, without any warning. If interroga- 
tion reveals that the patient has previously 
had no complaints referable to the heart, and 
if examination during the attack discloses no 
distinct exadence of cardiac damage, an er- 
roneous diagnosis of bronchial asthma is often 
made during the first seizure, especially in the 
case of \oung individuals. Moreoxer, the 
dyspnea is generally of a distinctlx expiratorx 
tx-pe, and the phjsical findings in the lungs 
are generally the same as those in bronchial 



Fig 291. PNTmocKAFEic Ccnxx c. Carduc Asthxlx 


asthma, although they max be accompanied 
by the presence of crepitant rdles at the bases 
Lastly, according to Scherf and Boyd-“ blood 
eosmophilia may appear in the interx-als be- 
tween attacks 

The three following sxTnptoms are fairly 
characterbtic of cardiac asthma: the sudden 
onset, usually at night, the shortness of 
breath, combined with fear; and, usually, the 
complete absence of pain. Epinephrine does 
not, as a rule, control the d)-spnea as promptly 
in this condition as it does in bronchial asthma , 
appropriate cardiac therapy, on the other 
hand, is effectix-e. 

.As mentioned elsexxhere (p. 605), circula- 
tion time tests are exceedingly x-aluable m dis- 
tinguishing the two forms. \'enous pressure 
determinations are also useful In addition, 
cardiac and bronchial asthma can be differen- 
tiated, according to Hofbauer,”*^ by means of 
pneumographic examination. In the former 
condition, one inx-ariably obserx-es a regular 
prolongation as weU as a relatix-e flattening of 
inspiration and expiration; here the expiratorj- 
phase presents a steadily rising line (Fig 291), 


in contrast to the jerky line registered in 
bronchial asthma. 

The differentiation between these two con- 
ditions IS of great therapeutic importance, 
since morphine is the sox-ereign drug in the 
cardiac tx-pes, but is contra-indicated m bron- 
chial asthma, while the opposite is true of 
epinephrine. Howe\-er, not altogether rarely 
m asthma of long standing or in elderly pa- 
tients. bronchial asthma and dyspnea due to 
heart disease may coexist 

The term (erebral asthma is used bx Straub 
to designate paroxx’smal nocturnal dxspnea 
in patients xx'ith hypertension but without 
renal insufficiencx- In these patients there is a 
decided reduction of carbon dioxide tension 
and a shift of the blood reaction toxxard the 
alkaline side, owing to the marked hyperxen- 
tilation The latter is explained b> asphjxia 
and local disturbances of circulation m the 
cerebral centers The xascular changes are 
said to be due to organic changes or spasm. 
Since these attacks yield to digitalis therapy, 
Scherf and Boyd-*^ hold that they belong to 
the group of cardiac asthma But the latter 
term should not be applied to the d>spnea 
occurring in patients w ith cardiac decompensa- 
tion, for It is neither paroxj'sinal nor accom- 
panied by wheezing respiration These con- 
ditions are, therefore, properly termed cardiac 
dyspnea 

5) PLLMOVAR\ CONTimONS SrxrCLATDCG 
XSTiniA 

Aslhmatoid Cough 

.As a result of irritation of the mucous mem- 
branes in x-anous mflammatorx’ diseases of the 
upper respirator} passages, and especial!} in 
tracheitis, attacks of coughing are produced 
that (xxhen there is a delay in the elimination 
of the secretions) gradually increase in in- 
tensity and may ultimatelx’ assume the char- 
acter of an asthma-like condition. 

Aslhmatoid Bronchitis 

Chrome infection of the bronchi may lead to 
an infiammatoi}" swelling of the mucosa, as a 
result of which dyspnea and wheezing fre- 
quently appear jloreoxer, in chronic bron- 
chitis, especially in children and in the aged, 
the cough is also one of the most characteristic 
and distr essin g features. It is often parox}-s- 
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mal in character, sometimes even resembling 
whooping cough The sputum is always of 
the mucopurulent t>pe, and is usuall> much 
more profuse than m the exogenous-allergic 
type of asthma In asthmatoid bronchitis, 
the rales and rhonchi are exclusively or pre 
dominatinglj in the inspiratory phase of res 
piration The question as to whether there is 
an infectious process that leads mechanically 
to a partial obstruction of the bronchial lumen 
or whether an infection is responsible for 
bacterial hj persensitiveness on the basis of 
which bronchial asthma develops, must be de- 
termined m each case This bronchitis is, 
naturally, not to be confused with the acute 
form observed during or at the end of an 
attack of allergic asthma \\ ben the asthma 
told symptoms are due to mechanical inter 
ference, the dyspnea is continuous rather than 
paroxy smal and fails to respond satisfactorily 
to epinephrine Exacerbations of chronic 
bronchitis or recurrent acute episodes may 
also give rise to infrequent but rather pro 
longed attacks of asthma-like symptoms In 
children, on the other hand, the catarrhal 
factor sometimes dominates all the symptoms 
of spasm, as a result of this, the first asthmatic 
attacks are frequently not recognized as such, 
but are often diagnosed as recurrent bronchitis, 
until typical seizures occur Repeated at- 
tacks of bronchitis in children with family 
histones or other evidences of hypersensitive- 
ness, such as urticaria, dermatitis or migraine, 
strongly suggest, however, that the conditions 
in question are of allergic origin In elderly 
individuals, the persistence of the cough for 
some time may be regarded as a sign that the 
cowdaww IS not fundamentally allergic 
Brown'®*'' has reviewed the symptomatology 
and findings of asthma due to bactenal allergy 
The differentiation between asthmatoid 
bronchitis and true bronchial asthma due to 
bronchial infection and/or bactenal hyper 
sensitiveness is often difficult and not always 
possible How ever, a determined effort diould 
be made to distinguish between these two 
conditions since, to a large extent, the nature 
of the treatment and the prognosis are de 
termined thereby The differences noted m 
Table 55 (in which data on exogenous aller 
gic asthma are included for comparison) will 
usually' make a precise diagnosis feasible It 


must be admitted, however, that certain bor 
der Ime cases share the characteristics of both 

conditions 

The sino bronchial syndrome in children 
has received careful attention from Dutton 
and Fuchlow It consists essentially of an 
asthmatic bronchitis in association with hy 
perplastic smusitis, and may appear as a 
complication of bronchial asthma The con- 
dition is chronic with residual symptoms of 
mild character between acute attacks, which 
last from four days to two weeks and which 
are accompanied by fever, rhinitis, postnasal 
drainage, cough, and wheezing X ray treat- 
ment over sinuses and chest is said to give 
satisfactory results 

Asthmatoid Emphysema 

Quite frequently one sees patients with 
chronic emphysema and dj spnea erroneously 
diagnosed as bronchial asthma Here too 
the attacks are not paroxy smal The dyspnea 
may be explained by the marked reduction m 
functioning pulmonary tissue 
Mention should also be made of the dyspnea 
occurring m coal miners after many years of 
exposure to silica dust (so-called miner’s 
asthma) and caused by pneumoconiosis 

c) I-JTRATHORAClC PROCESSES SIMULATING 
ASnillA 

Patients with pulmonary tuberculosis often 
present respiratory difficulties that are due to 
tuberculo allergic asthma in only a small per 
centage of cases In the others, they are 
produced by conditions resulting from the 
pulmonary tuberculosis such as displacement 
of the mediastinum, deviation of the trachea 
and of the main bronchi, and pleural adhesions 
Furthermore, the tuberculous process can, 
through fibrosis and adhesions, place the heart 
and the circulation at a mechanical disad 
vantage 

On the other hand, as FraenkeP^" points 
out, an active and open tuberculosis can long 
be concealed under the guise of a bronchial 
asthma This appears to be particularly true 
when there is tuberculous tracheobronchitis, 
as has been repeatedly demonstrated recently 
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Table 55 —Dijerential Diagnosts of Exogenous- iUergic 4slhma Infectious [Bronchitis) 
Asthma, and Aslhmatotd Broruhitis 



Erogenous Allergic A<thma ' lD'es.tiaus BronrhitK tsthmi 

Asihmatoid Bronchius 

Age of Onset 

An\ — uncommon in older LsualU past middle age. 
indiMduals | but ina> occur in chil 

Children or adults 

1 

Family Histoiy of Al- 
lergj- 

1 Often positi\e \ariable Rare 

SjTnptoms 

Expiratorj dxspnea and Eepirators di<pnea and | Cough predominates and 
wheeaing, cough van- nheezing, plus consider- ' initiates s\ mptoms, “rat- 
able and usualK late able cough tling” rather than wheez 

in attach mg, little or no real 

1 1 d> spnea 

Fe\er 

Rare Often, low-grade ' Lsual, mav be high 

Onset of Attacks 

Usuallj abrupt Gradual Usuallj verj gradual, ap- 

' ' pearing as complication 

of existing bronchitis, no 
clearlj defined par- 

OTvsms 

Duration 

ParoTj’smal, usually bnef Variable, often low grade More or less continuous or 
prolonged attacks with 1 nu> occur as infrequent 
eyacetbatwns prolonged episodes 

S>inpt 0 JBs m Inter\-als 

Xone More or less persistent 

low-grade symptoms, 
exacerbated by upper 
respiratory infection 
physical exertion, chill- 
ing, etc 

Cough and expectoration 

Seasonal Incidence 

Xot seasonal (or corre- Perennial, worse in winter Occurs chiefly in winter or 
^ sponds to pollen seasons)! or with change or sea- with change of seasons 

1 sons, ui damp or rainy 
weather 

Ph>Mcal Signs 

I Tj'pical acute pulmonary 
emphysema, expirator> 
rales, prolonged eipira- 
tory phase 

Same, but not as marked. Predominantly inspirator}* 
olten numerous sibilant rhonchi often yeiy 

inspiratory riles coarse, expiratoiy phase 

not prolonged 

Sputum 

1 Scant, tnucoid, gTa>ish 

Mucopurulent, quanUt> ^ Profuse, mucopurulent, 

1 yanable ' greenish-yellow 

Eosmophils in Sputum 

Usual 

1 None or occasional | None 

Cholesterol Content of 
Sputum 

Xormal 

Increased 1 Increased 

Xasal Discharge (if pres- 
ent) 

Thin, clear, watery, con- 
tains eosinophils 

Purulent or mucopurulent, 
cosmopbih variable 

Thick, sticky, jellowish; 
no eosinophils 

White Blood Cell Count 

Leucoc>tosia infrequent 

Normal, or mild leucocy - 

Frequent leucocj tosis 

Blood Sedimentation 
Rate 

Normal or retarded 

^Iay be accelerated 

Lsuallj accelerated 

U eltmann Reaction 

Normal (band 6) 

1 Banda less than 6 (unless 
pulmonai} fibrosis ex 
ists) 

Bands less than 6 

\’Ital Capadtj 

Reduced dunng attacks 
and often between at- 
tacks 

Same 

Normal (except with em- 
ph>*sema) 
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Table 5j — Concluded 



Fiogenous Allergic Asthma 

Infect oris (Bronchit s) Asthma 

Asthmaloid Bt n h t 5 

Bacteriology 

Indilfcrent 

Usually Strep Staph or 
Pneumococcus 

Sa„ 

\ ray of Chest 

Normal or miniinal changes 

Exaggerated peribronchial 
markings coalestence o( 
hilar shadows 


Skin Tests 

Posjtue reactions usually 
obtained 

Isaally jx%ttve reactions 
only to bacterial prod 
ucts esp autogenous 
vaccines 

Usually no positive reac 
t ons occasionallv posi 
tivc to bacteria or their 
products 

Response to Fpjnephrine 

Good 

Relieves acute phase of 
s> mptoms 

' Poor 

Response to Chemother 
apy and Antibiotics 

Non. 

tamited response 

Excellent 

Complications (emphy 
sema bronchiectasisj 

Rare 

Frequent 

Infrequent 

Prognosis 

Generally good 

Usualh poor as regards 
morbidity and disability 

Generally good 


(Menendez and Hernandez Gonzalo,*^' Oat 
Ha>, Gale, and Ua(dbott*“*) 

Other intrathoracic processes that may ex 
ert direct or indirect pressure on the bronchi, 
and thus similate asthma, include aneurysm 
of the aorta (Fig 292) peribronchial and 
mediastinal lymphadenitis bronchial, extra 
bronchial, and mediastinal tumors (Fic 287), 
diverticulum ol the esophagus (Fic 293), 
sarcoidosis with bronchial involvement, sub- 
sternal thyroid (Fig 294), and letropharyn 
geal abscess Stridor is never the result of 
uncomplicated asthma Its presence, there 
fore, should suggest some other condition 
Recurring hemopt>sis in an asthmatic, al 
though It maj be associated xnlh a severe 
cough, points to the possibility of neoplasm or 
other organic pulmonary disease, as recently 
again emphasized by Prickman and his asso 
ciates“” However, pulmonary neoplasms 
can closely simulate asthma from the stand 
point of both history and physical examina 
tion whether bronchogenic carcinoma, as m 
4 cases reported by Moore, or generalized 
endolymphatic carcinomatosis (pulmonary 
metastases), as in 2 cases described by Men 


miMEtreNOEt F J and Go-iz^to P Ds Cbest* 

382 1942 

as I ParcKitAV L E Maytum C K and Morascn H J J 
MUtgy 13 261 1942 

a-sVfoosr M IV Ann AUergy 3 271 1943 


deleff”'^ Syphilis is rarely the cause of 
asthma, but should never be overlooked 
(Klinefelter*’”) Lastly , mention i« still to 
be made of the possible presence of foreign 
bodies in the respiratory passages, particularly 
in children 

The differential diagnosis of these processes 
IS generally not too difficult The possibility 
of bronchial asthma can generally be ruled out 
by painstaking clinical examination and X- 
ray and btonchoscopic findings m connection 
with a negative history as to allergy 

d) RESPIRvrORY NEUROSES SlilULATING 
ASTHMA 

Hyslenc tachypnea may occasionally simu- 
late asthma clinically It is usually the ex 
pression of a reaction to some psychic trauma, 
such as fright, severe emotional upset, or very 
fatiguing exertion and occasionally also the 
direct result of witnessing an attack in an 
other patient The diagnosis can be made 
chmcally on the basis of the absence of 
sputum, both during and after the attack, 
and also of the extraordinarily sudden onset 
and disappearance of the acute symptoms 
Moll***® suggested mecholy 1 as a help in estab- 
lishing the differential diagnosis, while the 

B » KUNEmnK E VS Aich Dtrwiil i.Svpli 37 SOj 1938 
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subcutaneous injection of from 10 to 20 mg 
of this choline dernatne elicits wheeling or 
even an acute attack in asthmatic indiMil- 
uals, It does not do so in cases of respirator\ 
neurosis 


which, according to Browning,-^'' is a rather 
suspicious sign Sighing dyspnea is alwa\s a 
functional disorder due to an underij. mg neu 
rogenK cause However, it is impossible 
sometimes to distinguish sharpK between an 



Fic 292 L-vrge \ortic \vei rism Prodicing \sthilvtoio Siiii'Tous 

(Courtesv Dr I, Solis Cohen) 


The sv ndrome of sighing d) spnea also merits 
discussion here It consists of deep sighing 
respirations that are greatlj increased in 
depth, without much alteration in the respira 
torj- rate If the attack is long and sev’ere, 
tetany maj' occur from hyperventilation The 
historv' is the most important means of mak 
mg this diagnosis in the interval When 
asked to imitate the svmptoms, the patient 
will often take a deep sighing inspiration. 


allergic asthma and a neurosis, since the latter 
can act as a predisposing factor in producing 
asthma (see p 570) 

Taultj diaphragmatic function, demonstra- 
ble fluoroscopicall) , can also be responsible 
for mtense d\ spnea which ma} be confused 
with asthma According to this 

syndrome of diaphragmatic dyspnea, occur- 

'’•BBowsr.c U 11 South M J 35 914 1912 

C ir J Roj 4rm> M Corps 81 290 1945 



Allekci 
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nng under conditions of strenuous csertioD, 
was the commonest disorder of the respirators 
system in the British Army in World War II. 
The excursions of the diaphragm are found to 
be slight, absent, or paradoxical, and the 
treatment consists of controlled breathing 
exercises 

16. Etiologic Ducnosis 
When the diagnosis of asthma has been es- 
tablished, the diagnostic dilTicuities really 
begin. The physician must now discover the 


the case under consideration It also mcludes 
a number of queries that should be put to the 
parents of asthmatic children; the answers are 
likely to be highlv significant, since they give 
the phi'sician a better understanding of the 
psx'chtc background It frequently happens 
that the histori- alone makes it possible for 
the physician to make a tentath e diagnosis of 
an infectious (chiefly bronchitis) asthma, dust 
asthma, pollen asthma, or some other t\pe, 
thus enabling hun to decide on tests alone' 
certain definite lines 



Fro. 295 Skix Tests with .Aspercilu’S (A) x-vd Pemcilihu (Pi Astinu Case 
C = control with normal saline solution Speci<iat« of lest in this case was pro\ed b> focal reaction (i e 
attack of asthma) 


cause of the asthma, and this involves find- 
ing both the exciting and the predisposing fac- 
tors (see section on etiolog}'). Turthennore, 
it IS essential to determine whether the case 
is one of allergic or of pathergic origin. In 
both instances it is of special importance to 
determine whether the etiologic agents are 
exogenous or endogenous in character. To 
achieve these aims, the following approaches 
are ax-ailable. 

HISTORY 

Here, as in all other allergic conditions, the 
historj' is of the xerx' greatest importance. 
The questionnaire to be found in the Appendix 
gives a detailed outline of the many pertinent 
questions that apply, the answers to which 
may yield in\-aluab!e hints as to the nature of 


SKIN TESTS 

As for skin tests, we can be verj' bnef, 
since the entire subject has been discussed in 
considerable detail elsewhere (p 157). In a 
word, it ma)' be said that both positive and 
negative tests are to be interpreted from a 
highly critical viewpoint The writers un- 
conditionally accept as specifically positiv'e 
onh' those tests that actuall}- induce an 
asthmatic attack (Fig. 295) This occurred 
in only 9 per cent of our material, consisting of 
452 cases Moreover, failure to elicit a cu- 
taneous reaction does not exclude the possi- 
bilitv that the substance tested is indeed the 
causal agent; a negative test may be due to 
the fact that not the skin but the bronchial 
mucosa is the shock organ, or that the protein 
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used for the skin test, particularlj if it is of 
bacterial origin, ma> have been cheimcall> 
altered to such an extent that it is no longer 
identical with the protein responsible for the 
asthmatic seizure 

A special problem is that of proper evalua 
tion of skin tests in bacterial or infectious 
asthma As mentioned on page 437, there are 
two schools of thought on this question 
Some regard a positive, others a negative reac 
tion as specific The present writers are 
emphaticall} of the opinion that the decisive 
pomt IS the elicitation of a focal reaction in the 
form of increased bronchial secretion, or even 
exacerbation or elicitation of asthmatic mam 
festations Such responses are usually ac 
companied bv marked local skin reactions, but 
the-se are sometimes lacking This might pos 
siblj be explained by the fact that there is a 
hypersensitiveness to bacterial protein in the 
former case, while in the latter the hyper 
sensitiveness is in relation to bactenal toxin 
(as in the Schick or Dick reactions) 

BRONCHIAL TESTS 

These include inhalation or spray with a 
specific dust or other substance, and are quite 
often positive in cases that do not present any 
reaction to skin tests For example, we found 
positive bronchial tests in 8 cases (to flour, 
house dust, leather dust, straw, ipecac, goose 
feathers, sesame oil, and acacia flowers) 
Similar findings hav e been reported by Stev 
ens 

The enuTonmental test is also to be regarded 
as a bronchial test This consists in actual 
exposure, under ordinary conditions, to the 
suspected agent It may be divided into day 
and night tests Illustrative instances in 
which environmental tests were essential m 
establishing the diagnosis included cases m 
which attacks were elicited when the patients 
visited their places of occupation, such as 
barley warehouses, sesame oil factories, leather 
goods plants, and fur factories Furthermore, 
quite a few reacted only to night tests, chiefly 
owing to mattresses or pillows on their beds, 
or fungus growing m the beddmg 

NASAL TESTS 

These are particularly helpful in cases of 
asthma due to pollen or flour 


ORAL TESTS 

In cases of allergic asthma due to ingestants, 
oral testing is the method of choice Kacke 
mann*^* has pointed out that skin tests fail 
to elicit reactions in two-thirds of all cases of 
nutritive asthma 

It may be of interest to note that by means 
of all the aforementioned tests, we were able 
to determine the causation in 128 (28 3 per 
cent) of a senes of 452 cases This was ac 
complished by mtracutaneous tests in 37 
cases, by nasal tests in 54, by environmental 
tests in 29, and by bronchial tests in S cases 
17 Therapv 

In practice, one must distinguish between 
the treatment of an asthmatic attack as a 
symptom and of the asthmatic condition as a 
disease, the therapeutic approach to the former 
will usually be symptomatic while the latter 
problem will often call for consideration from 
the etiologic viewpoint 

The treatment of asthma may therefore, be 
divided as follows (1) measures to combat the 
asthmatic attack, (2) prophylactic and cura 
live measures to prevent attacks in the future, 
and (3) determination and, if possible, elimina 
tion of predisposing or contributory causes 

It should be stated, first of all, that just as is 
done in the case of diabetics, every severe case 
of asthma should be hospitalized for at least a 
few days, in order to determine the patho 
genesis of the condition In this way, all the 
necessary studies — allergy tests roentgeno- 
grams, electrocardiograms sinus examination, 
bacteriologic investigation — can be conven 
lently carried out, moreover, the patient’s 
response to therapy can best be observed under 
these conditions and the family physician will 
then be able to handle the case along the lines 
found most effective by these investigations 
Extensive experience has convinced the writers 
that close cooperation between the allergist 
and the family' doctor often produces satisfac- 
tory results even in cases that seem almost 
hopeless 

a) TREATirZNT OF THE ASTIDIATIC ATTVCK 

For purely’ didactic reasons, the treatment 
of the acute attack, of status asthmaticus, 

» BJUCEZMAX^ F XI J Allergy 2 111,1931 
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and of the chronic sta^e will be discussed 
separately, although the use of certain drugs, 
particularly epinephnne and aminophj lime, is 
of course common to all of them \everthe- 
less, certain difficulties peculiar to each of the 
phases and the means by which they may be 
o%ercome, warrant individual discussion of 
the therapy of each 

As for the treatment of the acute attack and 
of status asthmaticus, we shall mention only 
those emergency measures that the physician 
must employ promptly Needless to say, 
when there is any reason to suspect clinically, 
or on the basis of tests, the presence of hypcr- 
sensiliveness to some inhalant or ingestanl. 
this substance must be immediately elimi- 
nated. 

(1) The Ic«/< .[(tack 

The first and most important problem is to 
rid the patient of his se\ere dyspnea Tor 
this purixjse, epuiephnne hydrochloride, in a 
1 : 1 ,000 solution, administered subcutaneously . 
is the soNereign remedy The do«e required 
for rela.Aation of the bronchospasm by sympa- 
thomimetic stimulation dejiends on the sc- 
Aerity of the attack, on the duration of the 
disease, and on the patient’s pre\ ious res|xinses 
to this drug Since epinephrine is purchas- 
able in 1 cc. viaU, the entire contents of the 
ampule are usually' injected at once, with the 
result that in a ety many patients highly un- 
pleasant symptoms are produced, such as 
seAere palpitation, precordial distress, trem- 
blmg, marked pallor, feeling of weakness, and 
seA ere nerA'ousness As a modification of 
Hurst and Bray’s method, the present writers 
suggest beginning with 0 2 cc (3 minims) sub- 
cutaneously, leaAing the inj'ection needle in 
the skin, and then administering the same dose 
at mteivals of from three to fi\-e minutes until 
the patient feels Aery much better Aside 
from the fact that this fractional dosage 
method rarely brings on such strong reactions 
— if, indeed, any untov'ard effects — a total 
dose of about 0.6 cc. a ery frequently suffices to 
free the patient of his symptoms Moreo\'er, 
this cautious approach is absolutely essential 
in dealing with children. 

Since the attacks so commonly make their 
appearance suddenly, and especially at night, 
it is well to teach the patient or someone in his 


enAironment the technic of gmng injections. 
Howe\er. he should be instructed not to use it 
unnecessarily .Although epinephrine is not 
habit-forming, patients not uncommonly gi\e 
themsehes injections more frequently than is 
perhaps necessaiA , they do this because they 
are atraid the injection may not work as 
promptly and effectively later, at the height of 
the attack. One occasionally obser\ es se\ ere 
local skin damage attributable to the drug’s 
ischemic effect on the local blood vessels, 
when It IS injected too superlicialiy ffic 296) 



Case Dct to Epi\EriuiiN'E (Adrewlinj 

Otherwise, however, it is surprising to note 
what quantities of adrenalin people can take 
over long periods of time without suffering any 
damage to the heart or vascular system 
Thus, Rackemann and Theiler^” observ-ed 
a patient who consumed 2S0 bottles of 30 cc. 
each in the course of three years, and Wald- 
bott^™ mentions 2 patients who gave them- 
selves a daily total of 30 cc. and 37.5 cc., 
te^)ecti\'ely, for many weeks 


* • Hem. sod TSEOEl. H ibid *: 5’3. 193« 
s="nAlJ)B<>TT, G L J \ M 4 llfl. 1123, I93« 
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In patients with h>pertension it is advis 
able to make sure that this treatment does not 
undulj elevate the blood pressure Some rare 
cases have been observed (Iveene> ** ) m 
which an injection brought on a violent split 
ting headache followed by unconsciousness 
These manifestations are probably due to 
cerebral angiospasm or \ascular hemorrhage 
resulting from the sudden hypertension It 
IS generally assumed that this followed the 
accidental entrance of epinephrine into a small 
vessel However subcutaneous injections can 
also bring on manifestations of the greatest 
severity particularly acute angina pectons 
and even death The minimal lethal dose by 
the subcutaneous route seems to be approx 
imately 10 mg Gormsen”“ recently re 
viewed 29 cases of fatal epinephrine reactions 
In a case described by him the patient acci 
dentally gave himself an injection of 1 cc of a 
1 100 instead of a 1 1 000 epinephrine solu 
tion 

The unpleasant after effects not to mention 
the serious sequelae can be avoided by in 
haling instead of injecting the adrenalin 
Ever since Graeser and Rowe “ introduced 
the 1 100 epinephrine solution it has been 
found that in the majority of cases inhalation 
gives results similar to those achieved by 
injection — provided a suitable nebulizer is 
employed (that is an all glass or all plastic 
apparatus that vaporizes the solution com 
pletely without forming any droplets) and 
provided it is used before the attacks are too 
far advanced Furthermore the conven ence 
of this method permitting the patient to get 
adequate relief wherever he may be and ll e 
psychologic factor inherent in thelact that'J e 
has at his command a method upon which he 
can rely are additional advantages that can 
not be overlooked However at the height 
of an asthmatic attack it may be necessary to 
administer a small dose of epinephrine hypo 
derm cally followed by inhalation if the bene 
ficial effect of the injection seems to be wearing 
off 

It is essential that the physician give the 
patient precise instructions as to how the 
apparatus is to be used The mouthpiece is 
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inserted into the mouth just past the teeth 
but /he hps must remain open Thei the pa 
tient must be taught to squeeze the bulb of 
the atomizer at the moment of a deep inspira 
tion so as to bring the drug into direct con 
tact with the bronchial mucosa This pro 
cedure should be repeated once or twice but 
no more than necessary to obtain rel ef 
Moderate dryness and irritation of the 
throat are quite commonly noted This may 
be avoided or at least considerably lessened 
by gargling with water or isotonic saline solu 
tion immediately after the inhalation or by 
swallowing a few drams of warm glycerin 
Lockey ** incorporates 5 per cent gly cerin in 
the epinephrine solution 
The hand vaporizer has some disadvantages 
The squeezing of the bulb and the repeated 
deep inhalations may be exhausting to a pa 
tient who is very ill or dyspneic Richards 
and his associates”** therefore suggested a 
technic for continuous inhalation consisting 
of the use of a tank of oxygen with the usual 
reducing valve to regulate the flow of gas 
through a glass nebulizer With this method 
1 cc of solution IS vaporized in three to ten 
minutes and the patient simply breathes 
quietly during this time Intermittent epi 
ncphnne vaporization combmed with helium 
oxygen inhalation (\\ ickner”*®) and continu 
ous nebulization of glycerinized epinephrine 
solution using a mixture of 10 per cent carbon 
dioxide for its expectorant effect and 90 per 
cent oxygen as the gas (Lockey”’0 are said to 
be particularly efficacious 
The effect of epinephrine which sets m very 
quickly but soon vanishes can be considerably 
and aclvantageous'ly increased 'by fne 'longer 
lasting ephedrtue which by itself is ineffective 
m severe attacks Doses ranging from 0 02o 
to 0 045 Gm (I to * grain) of ephedrine 
sulfate are recommended If it is desired to 
postpone the onset of action of the drug so as 
to prevent asthma spells from awakening tl e 
patient during the night one may give enteric 
coated ephedrine tablets or some ephedrine 
theophyUine compound such as Luasmin 
For patients who cannot tolerate ephedrine 
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propadrine hydrochloride in the same dosage 
is a useful substitute (Murphy”**) Other 
S)-mpathomimetic drugs which ha\e been re- 
cently reported to be effectne in tenninat- 
ing asthmatic paroxysms include nethamine 
0.050 Gm or f gr. (Friedman and Cohen®*); 
nethacetin, a combination of nethamine and 
acetophenetidine (Craddock-”) , nethamine 
hj drochlonde and theophylline isobutanol- 
amine, which can also he gi\en intravenously, 
intramuscularly, or by rectal suppositories in 
severe cases (Hansel*®), and by injection, 
ethylnorsuprarenm (Tainter et al..®” Hart- 
man®**), and l-(3,4-hydrox>phenyl)-2 amino- 
1-butanol (Suter and Ruddy®®), which are 
said to be as effective as epinephrine. 

^During the past few years, a number of 
authors (Efron,®® Browm,®® Rowe,®** 
Kahn,®* Piness,®” Rackemann,®** and Ur- 
bach, Loew, and Gottlieb®*^) have demon- 
strated that slow intrax enous injection of 
aminophylUnt (theophylline ethylenediamine) 
is a most effective, prompt, reliable, and safe 
therapeutic procedure for combating asthmatic 
attacks, even after the patient has become 
re{ractor>’ to adrenalin. Moreoxer, amino- 
ph> nine seems to restore the bod> ’s responsive- 
ness to adrenalin in practicallv all cases that 
have become adrenalin-fast (Herrmann and 
Aynesworth®**). The exact mode of action of 
this drug is still in controversy Its beneficial 
effect is generally attributed to an antispas- 
modic action. — i.e., relaxation of the spastically 
contracted circular muscles of the bronchi, 
thereby re-establUhing the normal diameter of 
the lumen and thus permitting free passage of 
air to and from the lungs. However, on the 
basis of their observations of its effect on 
blood pressure fluctuations, Osgood and 
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Ehret®“ believe that the favorable action of 
aminophyllme is effected by increasmg the 
blood flow through the pulmonaiy circulation 
byvasodilatation, and that its bronchodilatmg 
effect is of secondary' importance. To achieve 
an immediate effect, 0 24 Gm. (3| grains) 
of aminophylline diluted in 10 cc. of saline, or 
better of 10 per cent glucose, should be given 
intravenously. In veiy severe cases, it may 
be necessarj- to give 0 4S Gm. (7i grains) 
dissolved in 20 cc It is absolutely essential 
to take as long as five minutes to administer 
the solution in order to av oid a ‘‘speed shock.” 
Care should be taken to prevent extravasation 
into the perivenous tissues; the injection of 
novocain is required to control the pain follow- 
ing such an accident. Intramuscular ad- 
ministration of aminophyllme is too painful 
The untoward effects of the drug include an 
initial hyperpnea. a feelmg of warmth, par- 
ticularly in the face, a burning sensation m 
the eyes, a metallic taste, and occasional!) 
nausea and vomitmg Merrill®®' has re- 
ported dangerous and even fatal reactions to 
intravenous aminophyllme in cases of bron- 
chial aihma, but these appear to be largely 
confined to those with associated cardiac de- 
compensation, hvpertension, or otherwise in 
exlremis. Certainly, proper!) administered, 
the drug can be, and on innumerable occasions 
has been given with e.xcellent results and 
without noteworth) side-effects 
Barach®®- employed rectal instillation 
of 0.5 Gra. of aminophvllme dissolved at the 
time of admuiUtration m 20 cc. of tap water, 
and given by means of a Xo 12 French rub- 
ber catheter and a 20 cc. glass or rubber bulb 
svringe. This technic can be readily taught 
to the patient or relatives. The relief of 
asthma is not as rapid as with the intravenous 
route, but in most instances relaxation of 
bronchial spasm takes place within ten to 
thirty minutes Xausea and vomiting may 
occur after large doses, but the circulator} 
side-effects of rapid intravenous injection, 
such as dizziness and faintness, are rarely 
encountered and never troublesome. We 
found this method vei)- valuable and rather 
effective even when used repeatedly for weeks. 
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Maisel and Somkin^’°^ and Melton*** re 
ported control of severe asthmatic paioi^sms 
by intravenous injection of OOo to 01 Gm 
of ntcohmc aad Relief is obtained within 
three to five minutes and seems to coincide 
with the appearance of a flush It is pre 
sumably due to the marked vasodiating prop 
erties of the drug Oral administration (0 2 
Gm ) IS somewhat less effective 
Maietta***^ found that intramuscular m 
jection of 2 cc doses of a mixture of equal 
parts of elher and peanut oil produced relief 
in stubborn cases of asthma Although the 
injection caused temporary burning pam no 
induration or abscess resulted The taste and 
smell of ether persisted as long as a day 
Epinephrine fast patients \\ere noted to re 
spond again The dose may be repeated in 
several hours as indicated 
Intravenous administration of magiiestum 
sulfale may also control severe seizures As 
shown by Ilaury,*’” this has a bronchodilat 
ing effect on the isolated lungs of guinea pigs 
Rosello and Pla among others employed 
it clinically in doses of 10 cc of a 10 per cent 
solution intravenously Lumiere**®* recom 
mended magnesium hyposulfite in the same 
dosage 

(2) Slalus Astlimaticus 
The physician called in to treat a patient 
suffering from status asthmaticus will natu 
rally first try epviephriue subcutaneously and 
ammophy lime intravenously Regrettably 
however this type of treatment often brings 
only temporary relief in this severe condition 
In order to prolong the effect of the drug 
Keeney has suggested the use of epinephnne 
suspended in sterile peanut oil each cubic 
centirreter containing 2 mg of the drug doses 
of from 0 5 to I 3 cc are injected inlramuscu 
larly WTiiIe this method has been found very 
satisfactory for some patients it has elicited 
m others severe local reactions some of which 
w ere found to be due to sensitization to peanut 
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Oil Moreover Cohn**'° described untoward 
symptoms resembling shock and accompanied 
by vomiting and chills For these reasons 
many investigators have been trying to find 
another menstruum such as gelatin and an 
hydrous wool fat but without any striking 
results 

Tor patients with intractable asthma who 
fail to obtain relief with the usual epinephrine 
prejiarations Kenney*’” recommended in 
travenous injections of 100 cc of 50 per cent 
sucrose with Oo cc of 1 1 000 epinephrine 
added Since this concentration of sugar may 
be irntatmg to the v em Rackemann**®* prefers 
intravenous infusion of a liter of 5 per cent 
solution of dextrose or of a physiologic solu 
tion of sodium chloride to which 1 to 2 fc 
of I 1 OOOepinphrine is added and thoroughly 
mixed Tlie venoclysis should be given slowly 
so that It takes at least one hour If no bene 
fit ensues from 1 to 2 5 cc of 1 10 000 epmeph 
fine (a 1 1 000 solution diluted ten times) 
may be injected intravenously This should 
be stopped immediately if the first signs of ad 
renalin symptoms are noticed (pallor tremor 
perspiration headache cardiac oppression) 
Kahn*** has made the interesting observation 
that after such a reaction subcutaneously ad 
ministered doses of epinephrine regain their 
lost effectiveness 

Demerol (isonipecaine) in doses of 2c to 100 
mg subcutaneously or intramuscularly or 100 
mg by mouth has been shown to be quite 
effective m status asthmaticus (Batterman and 
Himmelsbach * ® Noth Hecht and \onk 
mail*** Douthwaite **'* Barach and Hep 
bum****) Good results have also been 
obtained when it is administered in a mLxture 
with half the usual amount of epinephrine 
The usual side effects are dizziness nausea 
euphoria headache and dryness of the mouth 
However severe systemic reactions have been 
observed by Noth et al *** Hobbs’’** and 
Forman**** Contrary to most investigators 
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Forman feels that it is effective in milder 
cases but not m the severe tj-pe. 

If the various forms of epmephrine therapy 
and aminophylline injections fail to bring re- 
lief, the situation must be regarded as danger- 
ous. In such cases, oxygen is sometimes help- 
ful, administered either in an owgen tent or 
preferably by means of the BLB mask, or 
the Barach-Eckmann injector meter mask 
Standards for the effective administration of 
inhalation therapy have been laid down by the 
New York Academy of Medicine.®** How- 
ever, Comroe et al.®** show ed that while lOO 
per cent oxj’gen maj- be safel) given for short 
periods, its use in evcess of twelve hours vef>' 
frequently causes untoward effects. More- 
over, as Barach®" has shown, a mixture of 80 
per cent helium and 20 per cent ox>-gen, in- 
haled through a specially designed apparatus, 
is much more effective. All leaks in the mask 
must be carefully aud completely closed, be- 
cause of the tendenc)’ of the gas to escape 
through the most minute openings. Inhala- 
tion of the orj’gen-helium mixture serves, 
above all, to combat the anoxemia, exhaustion, 
and apprehension. \\'hen the terminal bron- 
chioles are nearly closed by edema or spasm, 
the smaller, rapidly moving helium molecules 
can more readily diffuse in and out of the 
alveoli. By substituting helium for nitrogen 
in the air, the motility of the mixture is in- 
creased almost three times, since the specific 
gravity of helium is one-sev'enth that of nitro- 
gen. Cyanosis is lessened, and breathing is 
accomplished w ith much less effort, allowing 
reIa.xation and rest for the patient In severe 
stages, the patient should be given 6 liters of 
the mixture per mmute After a while the 
proportion of helium to ox>’gen may be 
changed toward an increase in the latter, until 
finally ox}'gen alone is used during the recovery’ 
phase. While the cj'anosis and Tcspiiaioiy' 
difficulty are usually eliminated in a relatively 
short time, it takes from twenty-four to forty- 
eight hours to control the bronchial spasm in 
extreme cases (Maytum®"*). It is important 
to note that adrenahn-fast patients often bc- 
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come responsive to epinephrine after prolonged 
helium-oxygen inhalations. The disadvan- 
tage inherent in this treatment is that, even in 
times of peace, the price of helium has always 
been prohibitive for extensive use. Segal®® 
has sbowTi that positiv'e pressure oxygen- 
helium therapy can be effectively combined 
with continuous vaporization spray of neo- 
sy’nephrin, vaponephrin, aminophylline, or 
micro-ctystalline sulfathiazole m indicated 
cases 

Barach®® ®*‘ has advocated a combined 
therapy intended to produce repeated bron- 
chial relaxation in intractable asthma in the 
belief that if a v'lcious c>’cle of persisting spasm 
of the circular bronchial musculature can be 
overcome for a five to ten day period, pro- 
longed freedom from severe asthma should 
result. Appropriate drug and inhalational 
therapy promoting relaxation of the con- 
stricted bronchial musculature is employed in 
order to reduce the undesirable increase in 
the negativity of the intrapulmonary pressure 
during the inspiratory cycle which is present in 
obstructive dyspnea and which e.xercises a 
harmful influence on respiratory function. A 
summation effect is achieved by employing 
the following procedures on hospitalized pa- 
tients: recta) admmistration of 0 5 Gm. of 
aminophylline once or twice daily for a period 
of one to three weeks, inhalation of helium- 
oxygen mixtures for one to slx hours daily for 
five days, dilaudid in some cases, giv’en in the 
rectal aminophylline solution, continuous in- 
gestion of potassium iodide in doses of 1 to 3 
cc daily, inhalation of a nebulized spray of 
1 : 100 epinephrine (or 1 per cent neosynephrin) 
one to fiv'e times daily, and sedation, prefer- 
ably with sodium phenobarbital (0.1 to 0.2 
Gm, by injection once or twice daily). Hy- 
podermic injections of epmephrine are used 
only if the inhalation method fails Pro- 
longed rectal aminophj’Uine instillation is m- 
dicated in those patients with intractable 
asthma who also have marked functional 
pulmonary emphysema. 

Since the accumulation of very viscid secre- 
tions in the lumen of the large as well as the 
small bronchi is not uncommonly the cause of 
intractable asthma, bronchoscopic therapy may 
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be a life sa\ing measure (Lukens-^ Clerf®' 
Andrews Bases and Kurtin Hildmg*“*) 
The trachea and bronchi down to the fourth 
and fifth order can be cleared of secretions 
under direct \ision b} suction through the 
bronchoscope Because of the tenacious char 
acter of the mucus plugs obstructing the 
lumens of the smaller bronchi ma\ also be 
removed in this manner This treatment 
should be followed b} intravenous mjection of 
sodium iodide (I Gm m 10 cc of distilled 
water) once or twice dailj over a penod of 
several dajs m order to liquefj the secretions 
and thus facilitate expectoration In dehv 
drated patients intravenous administration of 
1 000 cc of 10 per cent glucose in saline roaj 
further decrease the viscidit) of the bronchial 
secretions 

The w riters found eiteseelwn (400 to 500 cc ) 
to be helpful possibh because it diminishes 
the congestion of the lungs as well as because 
of Its beneficial effect on the circulation The 
pulmonarj congestion can also be combated 
b> intravenous in3€ctions of oO cc of a 2a or 
oO per cent dextrose or sucrose solution 

In cases of status asthmaticus resulting from 
respiratorj infection specific chemotherapj in 
the form of sulfoiia?nides offers possibilitj of 
relief according to W eil and Climo ** ‘ Oat 
wa> and Bell “ * Nebulized solutions of 
sulfonamides for inhalation have also been 
successful!} used in such cases to attain a 
maximum concentration of the drugs where 
their greatest action is desired — at the bron 
chial mucous membrane Stacej” * and 
Applebaum^’’® emplov ed a o per cent sodium 
sulfathiazole solution in a nebulizer through 
which OX) gen was permitted to flow at the 
rate of 4 liters per minute The patient held 
the nozzle of the nebulizer between his teeth 
and breathed through the open mouth for 
twenty minutes Treatments were given 
three times a day for an average of ten con 
secutive days using about 2 cc of solution 
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each time Appiebaum reported that 8 of 
12 cases w ith infectious asthma show ed moder 
ate or marked improvement Bronchitis and 
bronchiectasis also responded to this therapy 
Mutch”* similarly employed a oO per cent 
solution of sulfonamide EOS and Segal"*^ 
micro crystalline sulfathiazole nebulized by 
means of oxygen Other gas mixtures such 
as carbon dioxide oxygen for its expectorant 
effect or helium ow gen may be substituted 
or vasoconstrictor drugs added to the solution 
Intramuscular injection of peuictllm has 
been used m the treatment of asthma due to 
pnmary bronchial infection (bacterial allergy) 
Schonwald and Deppe”** reported marked 
improvement in 69 cases of asthma Leopold 
and Cooke”** complete remission of symptoms 
in 2 patients with intractable continuous 
asthma and Derbes and Wilson”** consider 
able benefit m 2 cases On the other hand 
careful evaluation of the results in 9 cases led 
Hampton and his colleagues to the con 
elusion that while slight clinical improvement 
occurred m some of their cases penicillin is 
of little or no value in the treatment of m 
tnnsic asthma We have also failed to note 
definite benefit from injections of penicillm m 
asthma 

Inhalation of penicillin aerosol has been em 
ploved with favorable results bv Barach-*** 
Hagens***’ and their colleagues \ ermily e ’*** 
and ourselves Solutions of sodium penicillin 
containing from 8 000 to 100 000 units pet 
cc are nebulized in a hne mist (particles 
smaller than 1 micron) and inhaled several 
times a day The drug can be demonstrated 
m the blood and a considerable portion re 
covered from the urine 

Techmc op In'hvlvtiov of Pevicillin Aerosol. 
Prom 05 to 1 0 cc of a solution containing 20 000 to 
oO 000 un ts o( penicillin sod um is placed n a properij 
constructed nebulzer* the end oi «h ch is held with n 
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the partK opened mouth and which is operated bj 
comptes«ed os:>g«\ at a sate of 5 to S liters p« minute 
{Fig 296\) glass or metal \ tube la inserted m the 
line between the oejgen tank and the nebulizer, the 
open end being closed b\ the patient or nurse onl> 
dunng inspiration, forcing the on gen stream through 
the nebulizer Dunng expiration the otvgen is di- 
lerted into the atmosphere, therebi conserving penicil- 
lin The patient is instructed to breathe deepK and 
to hold his breath each time as long as possible in order 
to favor the maximum deposition of the fog droplets 
in the bronchioles (However, some authorities feel 
that ordinarj respiration is preferable to prevent ab- 
sorption of the drug from the expanded alveolar sur- 
face I The c>c!e is repeated until the total amount of 
the drug is nebubzed Treatments are given ever> 
three or four hours dunng the da\ for several davs. 



FiC 296A PEMCriLIN AERO'OL Intmlatob 
Same apparatus may also be used with epincphnnc 
and other drugs effective b\ inhalation 

{Couitesv Ohio Chemical Co ) 

or less often in milder ca«e5 The technic is readiJv 
learned bv patients, even voung children, and treat 
ments maj be administered at home, emplojmg a 
portable apparatus Foe the treatment of infants, 
the nebuhzed spraj roav be directed through a positive- 
pressure face mask 

Of 8 patients treated bj Barach,®^ ail 
showed improvement but recurrence took 
place in 4 within one month after treatment. 
Vermihe^’* feels that this treatment should be 
given before a severe m tractable stage is reached 
and advises a prolonged course. He ad\ ocates 
this therapy in the follow ing conditions, among 
others: persistent bacterial infections of the 
upper respiratorj- tract which develop mto 


bacterial allergies in the constitutionally non- 
alleigic patient, upper respiratorv bacterial 
infections which develop into bacterial aller- 
gies in individuals who have an allergic tv^pe of 
constitution in combination with other ex- 
tnnsK allergies, such as sinobronchitis, derma- 
titis, asthma, and migraine; and chronic upper 
respiratotv' infections with acute fatigue per- 
sisting for years in allergic and nonallergic sub- 
jects Untoward effects are usually insignifi- 
cant, and may consist of soreness under the 
sternum, coughing, mild urticaria, or sore 
throat. However. \ ermilye noted that if 
aerosol penicillin is given simultaneously or 
withm a few hours of a pollen or vaccine in- 
jection, severe reactions may develop, char- 
acterised by acute abdominal pain, restless- 
ness. urticaria, and angioneurotic edema 
Hampton and his co-workers®®^ felt that in- 
tratracheal penicillin was of httle value, but 
they did not eraplov an aerosol The junior 
author can conJirm the lack of efficacj* of un- 
nebulizecl intratracheal penicillin 

It should be clearlv understood, however, 
that while the inhalation of penicillin aerosol 
la \en valuable m combating any existing 
chronic or acute infection w ith staphj lococcus 
or streptococcus, this antibiotic is only bac- 
teriostatic and not bactericidal In other 
words, if a chronic bronchial mfection is the 
basis of the infectious bronchitis asthma, this 
condition will recur to some extent a few 
weeks after penicillin therapy is stopjied On 
the other hand, we found penicillm of great 
help in those cases of asthma which were 
superimposed on acute bronchial or sinus 
mfection 

Prolonged administration of oral penicillin 
for the prevention of recurrences of bacterial 
asthma and asthmatic bronchitis has been 
suggested, and employed successfulK in I 
case (G>otg}' et al but requires further 
trial 

When all other measures prove unavailing, 
anesthesia may be tned as a last resort. Rec- 
tal ether is the least dangerous. Bj- means of 
an egg beater, 2 ounces of surgical ether and 
4 ounces of olive oil are whipped for from one 
to two minutes until a clear, golden-brown 
liquid is produced. (Only olive oil is to be 
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used, cottonseed oil and peanut oil must be 
a\oided because of the danger of encounter 
ing a pre existing hjpersensitiveness to them ) 
The liquid is then introduced slowlj (taking 
about twenty minutes) into the rectum 
through a tube children should be gixen one 
half or less of this dose depending on the 
body weight According to KahOj^*** small 
doses are ineffecti\e, since a relatively deep 
narcosis must be reached Excitement and 
vomiting are rarely seen during the anesthesia 
However, bronchial relaxation does not ahvajs 
follow, but one half to one hour later epineph 
rme is usually again found to be effective 
Euchs”^* and Thomas*®^’ often found rectal 
administration of avertin (tribromethanol m 
amylene h>drate), m doses of 60 to 90 mg per 
kilogram of body weight, to be particularly 
effective Intravenous injections of mke 
thamide (coramme) will usuallj counteract 
the effects of avertin and bring the patient out 
of anesthesia An antispasmodic effect can 
also be obtained with cyclopropane anesthesia 
(Meyer and Schotz”” Sweatman”*^) A 
similar result may be achieved by chloral hy 
drate (0 65 to 2 0 Gm , or 10 to 30 grams 
preferably the smaller dose repeated every six 
hours) or paraldehyde (4 to 8 cc , or 1 to 2 
drams) The soporific effect comes on almost 
immediately, and within five or six minutes the 
patient will suddenly relax Care should be 
exercised however with respect to the de 
pressant action of the latter drug on the cen 
tral nervous system Hartman^^ advocates 
intramuscular injection of 30 to 80 mg of 
papaverine hydrochloride Although this 
drug IS derived from the same plant as is 
opium It does not have the latter s depressant 
effect on respiration, but exerts a markedly 
relaxing influence on the smooth muscles 
Another way to induce relaxation was first 
suggested by Wassermann Proceeding on 
the assumption that paroxysmal dyspnea is 
frequently brought on by a reflex mechanism, 
he recommends unilateral pressure on the 
carotid, thereby producing vagal stimulation 
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Technic With the patient Ij ng sup ne his ch n 
slightly elevated the position of the carotid is deter 
mined then placing the hand flat under the patient s 
neck n order to give firm support one presses the 
thumb of the same hand aga nst the right carotid 
The duration and the intensity of the pressure depend 
on the response actually produced usuall) requiring 
from three to eight seconds It is recogn zed by the 
appearance of brad>cardia When pressure is sue 
cessful the attack ceases most abruptly and thee>ano 
SIS and swelling of the face also disappear The over 
d stended thorax literallj collapses m a senes of jerky 
exhalations 

Needless to say the duration of the symptom 
free period is limited (from a half hour to a 
few days), nor can relief be obtained in this 
manner in every case Man> patients report 
that the carotid pressure method is very pain 
ful and it IS also not without danger 
It IS interesting to note that for intractable 
cases Thewlis*”' recommends the use of also 
hoi m its full physiologic action a tablespoon 
ful of whisky or brandy is given every half 
hour for several doses, and then every two or 
three hours Piness”” recommends adminis- 
tration of large doses of cafeine in epmeph 
rme resistant cases 2 to 4 grains every two 
to four hours, by mouth or intramuscularly 
Strong black coffee may also be given Caf 
feme should not be given in the evening, how 
ever, since it will keep the patient awake 
Rackemann”** has pomted out that the 
shock like stale sometimes occurring in severe 
asthma (or from too much epinephrine) should 
be treated m the same manner as shock m 
general Large amounts of plasma glucose, 
or salme should be given immediately Mor 
phme IS contra indicated unless the shock is 
worse than the asthma and epinephrine may 
do more harm than good In the so called 
counter shock” stage when the asthma is 
agam severe and the patient exhausted and 
depleted, fluids epinephrine, ammophyllme, 
and oxygen are again mdicated 
Morphine should be employed onlj with the 
greatest possible restraint It depresses res 
puation, abolishes the cough reflex (a ver} 
necessary and protective function), thereb> 
pennittmg the accumulation of bronchial 
secretions, it also exerts a definite ev en though 
slight, bronchospastic influence (\ aughan and 
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Graham^®). Pmess^^ reported 15, Bal- 
yeat“® 5, and linger®*'^ 2 cases of death in 
status asthmaticus following morphine injec- 
tions. The senior writer saw in consultation 
a patient who after a morphme injection slqjt 
eighteen hours so profoundlj’ that he suffered 
injur)' to the ner\es of both the right lower and 
upper extremities, owing to the pressure re- 
sulting from an unnatural position. Wald- 
bott=89 recommends pantopon (0.02 Gm , or 
I grain), in the event that a sedative is 
imperatively indicated, while Cooke^ con- 
dones the use of codeine or pantopon in ap- 
propriate dosage in children. On the other 
hand, many experienced authorities stnclly 
forbid the use of any opiate in status asthmati- 
cus, a position to which the present writers 
emphatically adhere. Demerol in small doses 
(25 mg. three times a day after meals) has an 
effective sedative effect without the respirator)’ 
depression characteristic of morphine. 

Lastly, mention must here be made of the 
significance of the psychic factor. The pa- 
tient must have complete rest, and visitors 
should be kept from his room. Furthermore, 
encouraging words from the physician as re- 
regards the condition, and attempts at 
straightening out unpleasant financial or do- 
mestic affairs, are of the utmost importance. 
Patients with status asthmaticus should un- 
questionablv be hospitaliaed. 

b ) PROPHYLAXIS 

(1) Atoidance or Renwial of the Specittc Cause 
This approach uould, ol course, constitute 
the ideal treatment. MTien a definite sub- 
stance or substances are discovered or merel) 
seriously suspected of being the causative 
allergens, the patient must be informed as to 
just how he can av’oid contact with them 
This problem of avoiding exposure is, 
naturally, one that varies from case to case, 
since it depends on the nature of the allergen 
and on the patient’s living conditions. Al- 
though such avoidance is not always an ea^' 
matter, it is usuallv' feasible when an exogen- 
ous agent is involved. Difficulties are pre- 

=“VArca-vx, W. T, and Ci.iH4a. W. R J V. M llfc 5»6, 
»4J. 

M -NewOrlransM i S J «1.SS6.»J9 
COOEE. R A : York State J lied inS. I94J 


sented by such a case as that of a farmer, for 
example, who is h)'persensitive to animals that 
are mdispensable to rural economy. It is 
easier to elimmate exposure to such animal 
products as hides or the horsehair, down, or 
feathers in pillows and mattresses. The phy- 
sician must msist, however, that these sub- 
stances be removed not onl)' from the pa- 
tient’s bed, but also from the other beds that 
may be m the same room, and sometimes even 
from the house, when the h)’persensitiveness is 
of high degree However, it is now possible 
to cover pillows and mattresses with airtight, 
impervious matenals fastened with zippers 
(p 199). 

When the hvpersensitiveness is in relation 
to some food, its elimination from the pa- 
tient’s diet IS not likely to create any hardship, 
moreover, skeptoph) lactic treatment, or ad- 
minidtration of appropnate propeptans, is also 
useful in such case.s (p. 213) 

With the exception of aspirm, drugs with 
relative infrequency act as the causal agents; 
when the) do. ihev can usual!) be replaced by 
some substitute 

Greater difficulties are encountered when the 
excitant is associated with the patient’s home 
or occupational environment When the 
causal agent is found to be house dust, the 
procedures discussed on page 200 should be 
earned out, turthermore, h)'posensiti 2 ation 
with autogenous house dust *hould be tried 
If molds are found to be the noxious agent, 
the house should be thoroughly heated 
through and the moisture eliminated by means 
of a compressor or some simi/ar methocf -An 
effective means of destro)'ing molds is the 
mstallation of stenlamps, manufactured by 
the Westmghouse Electric Company, or the 
use of Rentschler lamps, as demonstrated by 
Cadrecha Alvarez In addition, the pa- 
tient should be given a course of injections of 
mold extracts If the allergen is somehow- 
connected with the occupational envnronment 
(workshop, miU. farm), ever)' attempt must 
be made to elmmate the excitant b) installing 
ventilation or, preferably, suitable exhausts. 
It may sometimes be necessai)’, m the case of 
persons engaged in certain trades or profes- 
sions (millers, bakers, fumers, farmers, labo- 
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rator> ^^orkers) for the patient to wear a 
special raask (Figs 297 298) while at work — 
or the one devised bj Fraenkel It is ad 
visable to have the patient s home or place of 
work inspected by some competent pereon 
e g , someone trained in industrial m^icme 
or a specially instructed social worker 

If environmental control is of no avail the 
patient ma\ be obliged as a last resort to 
change his home choose another kind of 
work or sometimes even move to a different 
localitv 

If circumstances should make it impossible 
for the patient to change his residence the 
problem is narrowed down to prepanng some 


ing of the air b> means of water (Leopold 
and LeopolcF*^*) cotton cloth (Cohen^Js*) 
cellulose (Peshkin Rappaport et al 
or fibre glass filters has been suggested bj a 
number of authors Cray^^®* and \ aughan’’®® 
recommended the use of an air conditioning 
unit Cnep and Green’®** introduced an 
electrostatic cleaner The Precipitron {l\ est 
inghouse) operating on the last named prm 
ciple and soon to be made available emplo}ed 
m conjunction with air conditioning is prob 
ably the most efficient available combination 
for home use 

W hen choosing an occupation the asthmatic 
individual should avoid an> pursuit involving 
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allergen free place for the patient in an other 
wise unfavorable environment The bedroom 
IS o5 course the most suitable place to be so 
treated since the patient normally spends 
more time there than anj where else in his 
home and since this will at least assure hun 
undisturbed sleep It also genemllv serves 
to lessen the seventy of the s> mptoms that he 
ma> suffer in the daytime when he goes 
about his business As van Leeuwen”* first 
pointed out, 5>stematic air purification as 
obtained bj means of a specially constructed 
allergen free chamber can be most helpful 
However since the cost of mstalhng such an 
allergen free chamber is prohibitive the cleans 
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physical or chemical irritation of the mucosa 
of the respiratory tract or exposure to hairs 
feathers dyestuffs — in short to substances 
known to produce asthma in him Gray and 
Albert*’®" hold that allergic patients and those 
with pre asthmatic symptoms such as nasal 
congestion sneezing rhinorrhea cough or 
dyspnea should be excluded from occupa 
tions dealing with feathers furs or fur dyes 
flour cadmium fumes (electro plating) and 
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insecticides, while Derbes and Winsor**®* add 
that they should not be laboratorj’ workers, 
food handlers, beauticians, pharmacists, or 
chemists. 

As a matter of principle, the asthmatic 
indi\'idual should sleep alone in a well-aired 
room. Lack of sufficient relative humiditj- in 
o\etheated homes and other indoor places 
during the colder months is an important factor 
in asthma. Before retiring, the patient should, 
therefore, hang up damp linen cloths in his 
room, or the air should be kept sufficiently 
moist by means of a steam vaporizer or electric 
humidifier. The asthmatic should remove 
from his bedroom all upholstered furniture, 
rugs, and other “dust catchers”; the walls 
should be painted rather than papered. The 
room must be cleaned only wnth an electnc 
vacuum cleaner and, if possible, while the 
patient is out of the house, for the \'acumn 
cleaner bag is often not entirely dust-tight, and 
it is precisely the finest and hghtest particles 
that are most likely to get out through the 
fabric. To overcome this difficulty a cleaner 
(the Rexair) has been deMSed that remov es the 
dust under water. N'o animals are to be 
permitted in the house. The patient and the 
people linng with him are to be warned 
against bringmg street dust into the house 
mth them. It is ad^dsable for \-erj' dust- 
sensitive patients to remo\ e their shoes before 
entering. 

The diet should be selected mth a view to 
the possibilit 3 ’ of gastric anaciditj', which is 
ver)' common among asthmatic individuals. 
The anadditv' vs often responsible for flatulence 
and constipation, which tend to produce 
attacks b\’ reason of the elev'ation of the 
diaphragm. In cases of this sort, thorough 
examination of the gastro-intestinal tract 
should be carried out. The patient’s food 
should be readih* digestible, and not gas- 
producing, and he is instructed not to eat too 
generoush', and to masticate thoroughly. 
Liquids are to be taken onlj* in moderation. 
Furthermore, the patient should eat vetj* little, 
if anv'thing, at night, since a full stomach 
pressing against the diaphragm tends to 
elicit an attack. Excessive indulgence in 
alcohol may bring on attacks. 

Damp localities — e g., near lakes, moors, 
riv er lowlands, and canals — are generallj* 


unfaTOrable for asthmatic individuals. Lastly, 
patients with nonspecific (pathergic) asthma 
should avoid any irritation of the bronchial 
mucosa — eg., sudden changes in temperature, 
cold wmds, dust, tobacco smoke, fumes, 
noxious gases, insect powders, and strong 
odors. 

(2) ^^atla^eme^lt oj Predisposing and 
Contributory Factors 

In the section on predisposing and con- 
tributorj' factors in allergx', the significance of 
these ancillar}’ influences was discussed in 
some detail Onlj" a few additional remarks 
need be made here. 

Functional disturbances oj the endocrine 
glands, particularlj' of the ovaries and of the 
ihvToid, can exert a harmful effect, either 
through h)!^- or b>'per-function. .\sthmatic 
attacks are often particularly severe during 
the menstrual period. The problem of whether 
this exacerbation is due to the nonspecific 
effect of nervous tension, which is frequentlj- 
verv' marked at this tune, or to a specific 
hv'persensitiveness to a hormonal substance, 
must be studied by appropriate investigation 
in each case Two methods are av’ailable 
for this purpose. \Mien the menstrual cjxle 
and flow are in themselves normal, blood should 
be taken from the patient a few dav^s before 
the beginning of the penod, just at the time 
when the attacks start or show signs of exacer- 
bation, the serum is then mjected mtra- 
cutaneouslv- ever}* other dav* dunng the 
intermenstruum (for details of technic, see 
p. 856) If, as a result of these injections, the 
attacks (as well as the premenstrual tension) 
fail to occur at the time of subsequent men- 
struation, the case may be regarded as one of 
specific endogenous allergic asthma. If, on 
the other hand, menstrual disturbances can be 
demonstrated, the ph}’sician should institute 
appropriate hormonal therapy. 

Female patients not v erj* uncommonly 
present h>'pothvToidism; treatment of this 
condition with. thvToid substances frequently 
causes a considerable improvement of the 
asthma condition (Bray'*). A similar state- 
ment may be made with respect to hv-per- 
th}'Toidism and its appropriate treatment 
(Epstein,” Waldbott“«). 

When gastro-intestinal disturbances are pres- 
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ent m a patient ^\lth asthma, every attempt 
must be made to eliminate them It is 
especially important to manage constipation, 
which IS very commonly present, preferably 
by an appropriate diet high in roughage, and 
“constitutional” walks or massage, rather than 
laxati\es In cases of anacidity, adequate 
doses of hydrochloric acid and pepsin are 
necessary In the event of an indicanuria, 
thorough evacuation of the gastro intestinal 
tract by means of calomel or rhubarb is 
indicated, at the same time, animal protems 
(milk, meat, eggs) and \egetable protems 
(green peas, beans) should be excluded from 
the diet In cases in which there was a 
demonstrable connection between asthma and 
some intestinal condition, Dan>sz,*®*' Gott- 
lieb,”” Hajos,”** and Benson”” prepared 
stool \accines and claimed good results with 
this therapy It is important to note that 
only small quantities — e g , 1,000 organisms — 
may be injected at the start, to prevent the 
appearance of severe local , focal, or even general 
reactions, which the present writers have 
occasional!) seen after larger doses Danysz 
also administered orall) 50 to 500 mg of 
bacterial substance dried at a temperature of 
60 C , and most enthusiastically praises the 
results achiev ed To what extent these thera 
peutic results are due to nonspecific protein 
therapy, or to an antibacterial or antitoxic 
effect, cannot as yet be determined with any 
degree of assurance 

Asthmatic attacks can also be produced by 
reflex irritation WTiile reflexogenic zones are 
to be found in different parts of the bodj — 
e g , the sexual organs, or the rectum— the 
ethmoid region is the most important one 
from this viewpoint, as shown m the section 
on pathogenesis (p 584) This reflex irritation 
seems to be only rarely due to focal infection, 
and much more commonl) to some not very 
clearly understood form of local nervous 
irritation, as demonstrated by the fact that 
cocamization of this area may abolish the 
asthmatic attack Nasal operations are, on 
the other hand, generally without value 
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Cautenzation of the nasal mucosa has been 
recommended time and time again during the 
past forty years, this procedure is supposed 
to dull the so called asthmogenic zone in the 
nose, from which the stimuli go out to the 
nasopulmonary reflex arc Many authors 
cauterize with trichloracetic acid, others with 
suigical diathermy or zinc iontophoresis 
There can be no doubt that in many cases, and 
especully in those in which there is a strikingly 
high degree of irritability of the nasal mucosa, 
interruption of the reflex arc results in a 
symptom free penod of varying duration, on 
the other hand, this method is very painful, 
and Its beneficial effects are as a rule ephemeral 
Lastly, one cannot overemphasize the im- 
portance of eliminating the psychic and 
emotional factors, such as nervous tension, 
apprehension, fear, panic, fatigue, emotional 
upset, mental conflict, and sexual difficulties, 
m the management of asthmatics It is, 
therefore, essential that the physician tactfully 
ascertain whether the patient as a personalit) 
has been affected by some past experience or 
by some present situation or by anxiety for the 
future The psychotherapeutic approach must 
be adapted to the peculiarities of each patient 
Tlie ph)sicun can often achieve excellent 
results by having a man to man talk with the 
patient or a frank discussion of the problem 
with someone in the patient’s environment 
In other cases, distraction through work, 
charitable activities, sports and similar 
attempts at sublimation may be verj' beneficial 
Some patients live in fear of an asthmatic 
attack, especially in the evening, and the 
resultant anxiety may attain such a degree 
that It, in turn, is sufficient to evoke parox- 
ysms, it IS advisable to give these patients 
anti asthmatic drugs some hours before the 
attack IS expected Furthermore, it must be 
borne in mind that in some instances the 
asthmatic response represents an ‘ escape ’ 
into sickness, or a means to an end (e g , 
dominating the family or. in the case of a 
child, being sick on particular!) difficult 
days at school) In such cases, psychotherap) , 
duefly in the form of persuasion and sugges- 
tion, may be helpful — not in the sense that it 
removes the cause, but rather as part of a 
re educational program {E>ermann”“) 

EtebiUNN C H lb d 9 565 1938 



Allergic Diseases or Lowek Respiratory Tract 


641 


It is occasionallj' found necessarj' to modify 
the patient’s emdronment, particularly in the 
case of children of asthmatic parents, for under 
these circumstances one often obser\*es nhat is 
known as “pseudoheredity,” that is to say, the 
child’s symptoms are reall}' an imitation of the 
adult’s actual disease. In severe cases of this 
kind, it may be necessarj* to resort to hj'pnosis, 
or e\en to personality analj*sis at the hands 
of a trained psychotherapist. It is always of 
prime importance to release the patient from 
the haunting idea, suggested by his condition, 
that he may really choke to death in an 
asthmatic attack. Above all, the phj-sician 
must never for a moment forget that a calm, 
deliberate, and reassurmg manner for his own 
part constitutes one of the most important 
requisites for success. The patient is m need 
of spiritual guidance; and the phj'sician must 
remember that the course of suggestion therapy 
properly begins with the first step he takes 
into the patient’s room, with the first glance, 
and with the first n ords addressed to him. 

c) jrvposE.vsrnzATioN‘ 

(1) Specific Sfelliods 

\Mien the sole or principal cause of an 
asthma is found to be hiTiersensitiveness to 
pollen, house or occupational dust, feathers 
or other inhalants, hj-posensitization, either 
subcutaneously or intracutaneously, often 
produces satisfactorj* results. The same 
applies to cases in which bronchial or skin 
tests with rusts or molds are positive. Since 
the principles of hj'posensitization and the 
technic by which is is accomplished, are 
thoroughly discussed in Part One, the>* need 
not be repeated here. 

In infectious asthma — ^that is, where the 
condition first appeared following an acute 
disease of the respiratorj- tract (pertussis, 
influenza, bronchopneumonia), as well as in 
cases with chronic bronchitis or sinusitis — 
autogenous vaccine therapj' is often teiy 
successful. In the former cases, sputum or 
nasal or pharjmgeal secretions are used for 
preparing the vaccines; in the latter, material 
aspirated from the bronchi by means of a 
bronchoscope, or from infected sinuses. Among 
the bacteria, Streptococcus hemolyticus and 
Str. \-iridans are of the greatest importance; 
less often, Micrococcus catarrhalis and, still 


more rarely, Friedlaender’s bacilli and pneu- 
mococci are found. Especially gratifj-ing 
results obtained with autogenous broncho- 
scopic \'accines have been reported by 
Crump,”® Clerf,”” and others. Many au- 
thorities — Stevens,”®^ for one — use filtrates of 
cultures of respirator}* bacteria, while others 
advocate a combined vaccine-filtrate. Al- 
though it IS still an open question whether 
these methods are specific or nonspecific in 
nature, many authors, including the present 
writers, tend to favor the former idea. This 
xdew is strongly supported by the fact that 
fairly large imtial doses — for e.Tample, 
20,000,000 to 50,000,000 organisms— often 
e\oke asthmatic attacks. The argument that 
good results can also be obtained with stock 
\'accmes does not, in the writers’ opinion, 
militate a^inst the fact of the specificity of 
vaccine therapy, for specific antibodies are also 
increased by these vaccines, by a metaspecific 
mechanism (see p 2&). 

Another highly controversial question is as 
to whether or not the dosage should be based 
on the outcome of skin tests. Thus, Moody 
and Howard,®** Stevens,”*^ and others insist 
either that they were not able to obtain skin 
reactions with theu* preparations, or that the 
results of the skin tests could not be considered 
as a guide for treatment Other clinicians, 
including the present writers, determine the 
dosage according to the reactions produced. 
In the authors' opinion, this wide divergence 
in \dews may be e.tplained by the fact that 
when filtrates are used in the case of indmduals 
hj-persensitive to bacteria, the skm tests are 
almost inrariably negati\*e, while tests per- 
fonned with vaccines, which contain bacterial 
proteins, almost alw a}*s elicit positu e reactions 
(see p. 443). 

The best results are achie\*ed in cases in 
%\hich the infection is not of \*ei}* long standing. 
Moreo\*er, children seem to respond more 
fa^rably than adults, as a rule. It must be 
remembered that treatment should be con- 
tinued for a long time, at least for over a year, 
and must alwaj’s be resumed on the slightest 
recurrence. In agreement with Vallerj*- 
Radot,”” the present writers prefer the 
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intracutaneous method, they beliexe further 
more, that better results can be achie\ed with 
small doses often not exceeding 10000 to 
100,000 organisms, than w ith the large 
quantities generally administered 

More recently, autogenous oral vaccmes 
have been tried bj several authors including 
the writers, and seem to promise satisfactory 
results in selected cases Here again we must 
sound a warning against beginning treatment 
with the enormous doses ( 50 , 000,000 to 
60,000,000 organisms) that the stock prepara 
tions contain, we have seen severe asthmatic 
attacks following such excessive doses In the 
writers’ own material better therapeutic 
effects have been obtained with small doses of 
the preparations diluted 1 10 or 1 100 with 
lactose depending upon the severity of the 
case, and administered in gradually and slowly 
increasing concentrations 

The junior author observed a very satisfac 
tory result obtained with the use of staphylo 
coccus toxoid in one case with Staphylococcus 
aureus in the sputum 

Coke" “ has suggested injections of auto 
genous bacteriophage m infectious or microbic 
bronchial asthma 

Many authors, including Dan>sz,”*' Ben 
son,*”* and Ilajos *”* recommended autog 
enous stool vaccines when the intestinal 
flora contains Str vmdans or is otherwise 
abnormal, and report excellent results 

\\hen the specific agent is unknown and 
there is evidence that the attacks are due to 
an allergen of auto endogenous origin, injec 
tions of the patient’s own serum may be 
administered on the assumption that the 
allergen is formed within the organism As 
an example, we may cite the treatment of 
premenstrual asthma by means of autogenous 
blood serum withdrawn in the premenstrual 
stage The course usually consists of two or 
three series of about ten intracutaneous 
injections of 0 2 cc given ever> other day 
(see p 856) In other cases of endogenous 
asthma, Jacquehn and Bonnet”® inject auto 
genous serum into the nasal mucosa TTie 
Tna)ont> of authors prefer autohemotherapy, 
injecting the whole blood into the buttocks 
Lapp”” however, employs autoserotherapy 
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by the subcutaneous route giving 10 15 and 
then successive doses of 2 0 cc of serum for a 
total of twelve injections 
Herz“™ reported good results in controlling 
asthma attacks with auto urotherapj A 
similar line of reasoning has led the senior 
author to use the urinary proteose method 
^ 123) of Oriel and Barber The initial 
mjection is 0 1 cc of a 1 10 dilution of the 
lowest concentration to which the patient 
gives an appreciable skin reaction usually 
about 1 1,000 or 1 10 000 the injections are 
given subcutaneously once a week and the 
dose is increased by 0 1 cc each time This 
method was found to be of value in occasional 
carefully selected cases Sav> and Thiers”” 
independently came to the same conclusion 

(2) Metaspecific Methods 
As stated m some detail on page 211, the 
writers are of the opinion that the results 
obtained m allergic diseases by treatment with 
tuberculin, peptone and similar agents cannot 
properly be considered as nonspecific in char 
acter, but must rather be regarded as meta 
specific That is, the tuberculin for example, 
results m an increase of specific antibodies 
by reason of its metantigenic effect A 
comparable mechanism is probablj the basis 
of irradiation therapy (X ray, ultraviolet) 
since it causes protein disintegration in the 
tissues thereby leading to the formation of 
metantigens, which, in turn promote the 
production of specific antibodies Metaspecific 
hyposensitization is indicated in those cases of 
asthma m which the specific agent remains 
undiscov erable 

Treatment of asthma with tubercultn was 
introduced b> Bouveyron"”" and later em 
phatically recommended by van Leeuwen”* 
AATiile this method has been widel> utilized m 
Europe, it has scarcel) been used in the 
United States The writers do not hesitate to 
declare that when applied to suitable cases, 
the tuberculin treatment of asthma produces 
excellent and often long lasting results How 
ever, the following prerequisites must alwa>s 
be remembered (1) K.och’s original old 
tuberculin (human type) must alwajs be 
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employed — imestigations are under way to 
ascertain whether the purified protein derira- 
tive of tuberculin has the same therapeutic 
effect; (2) the dilutions must a!wa\-s be 
prepared by the phj'sician on the day the 
injection is to be made* — commercial prepara- 
tions already diluted are utterly worthless; 
(3) this Upe of treatment is suitable onlj- for 
those patients who respond with a marked 
delayed local reaction, after twenty-four to 
fortj’-eight hours, to a test injection of 0 1 cc 
of a 1:1, 000, 000 dilution; (4) patients with 
actiN-e tuberculosis must be rigorously excluded. 

Like many other allergic indn-iduals, asth- 
matics are highly sensitivetotuberculin. Pro- 
\ided that the historj*, phj-sical examination, 
and chest X-ray are not indicatue of a specific 
proce^, this cutaneous reactivity signifies 
only a slight past tuberculous infection, which 
the majority of urbamtes ha\e expenenced. 
If the cutaneous hx’persensitueness is of a 
xerj' high degree, treatment must be begun 
with 0.1 cc. of a 1:10,000,000 and sometimes 
ex’en of a 1:100,000,000 dilution The injec- 
tions should be gi\en subcutaneously. The 
amount should be increased vtn- slowly, and 
only if the local reaction i» no larger than 
1 cm. in diameter, and if no focal or general 
manifestations appear. When the patient 
manifests strong reactisity, the dosage is not 
to be changed. The results obtained arc not 
dependent upon the rapidity with which the 
in^udual doses are increased. The mxximum 
should never exceed 1 cc. of a 1 ; 10,000 dilution. 
At the beginning, the injections are to be 
given once weekly, then twice monthly, and 
so on. Treatment is continued for one year, 
even if the sj-mptoms of asthma haxe com- 
pletely disappeared. 

Less effectiie, but frequently quite bene- 
ficial, is subcutaneous peptone therapy. 
Witte's peptone (Special XXX) and Armour’s 
peptone are recommended. Treatment is 
begun with 01 cc. of a 0 5 per cent dilution 

tccHnlc was found to be stry cc>a^enicDt nod 
economical Tbree rubber-stoppered containing 4 95 cc of 

sterile normal Mime ore prepared and prelabeled 1 100, t IiJ OOO, 
and 1 IJpCO mo reflectively Fl^3^ 0 t cc i, withdrawn from the 
first vTol into a «terile dry tuberctdin «ytinge, followed by OJJo cc 
of the onifi ln ted old tubcmilm The concents of the fringe are 
then forcefully cTpelled into the first rial anit thorooghlv miaed, 
ternlcmg in a 1 lOO dSatioo Transfer of 0 05 cc of tht. men the 
next nil gives a 1. 10.000 dilation, and a further simiLir pnx educe a 
1 1 CTO OOO dllnucn. Interpobtions con be arrived at qtuceeosiiy. 


and doubled twice weekly. The maximal 
dose is 1 cc of a 5 per cent concentration. 
When the intervals betw een injections are too 
long, there is a danger of sensitization in the 
form of strong local and e\ en general reactions 
For this reason, the patient should remain 
under observation for half an hour following 
each injection Intravenous injections of pep- 
tone, as recommended by .\uld, are dangerous 
in. the writers' opinion and should therefore 
never be undertaken 

Some authors gt%e injections of ntilk. 
Since severe anaphylactic manifestations fol- 
lowing this procedure are not entirely uncom- 
mon, we defimtely ad\-ise against it. 

The heterospecific methods also include 
injection of stock bacterial vaccines. The latest 
addition to the long list of preparations used 
for this purpose in Sokal’s*’” introduction of 
pertussis laccine He recommends subcu- 
taneous administration of 1,000,000,000 organ- 
isms of the pure single-strength preparation of 
Squibb, given once weekly about ten times. 

Lastly, mention should also be made here of 
actmo- and roentgenotherapy 

I 'UratuAet thera py — never to be administered 
without first determining that the patient is 
not unusual!} sensitue to light — consists of 
irradiating the whole chest or back with a full 
erx'thcma dose, with the result that, a few 
hours later, the area exhibits marked erxThema 
and sometimes e\en small \estcles, while the 
temperature may n»e slightlj- This treatment 
IS given once a week and often brings good 
results. One must make sure, however, that 
pulmoruif}' tuberculosis is not present. The 
Knott technic — the extra-corporeal ultraviolet 
irradiation of a portion of the blood which is 
then returned to the patient intravenously — 
has also been employed ililey, Seidel, and 
Christensen®** reported the control of 45 cases 
of intractable asthma in a series of 56 patients, 
by means of treatments at intervals of four to 
six weeks, until some relief was noted, then 
ever}" eight to ten w eeks, and finallv* only three 
or four times a year. Our experience with this 
method, howev er, was unsatisfactorv'. 

Roentgen irradiation in asthma merits a 
somewhat more detailed discussion here, since 


Sos.lL. H 8 M Rtc 133 4J7. 1912 
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this method constitutes a valuable therapeutic 
adjuvant in some cases As early as 1906, 
Schilling made the observation that a patient 
^\ith chronic bronchitis and asthmatic mam 
festations was relieved of his attacks after a 
prolonged fluoroscopic examination Since 
then, numerous authors have reported favor 
able results from irradiation of the thorax 
However, the technic, and above all the 
roentgen dosage, are by no means uniform 
Maytum and Leddy^®” irradiate one anterior 
and one posterior field over the mediastinum 
with 500 r once (5 milliamperes, 6 mm 
aluminum filter, distance 40 cm , 135 kilo- 
\olts) Klewitz^’^® chooses four fields on the 
back and three on the chest (the precordial 
area is not treated), each measuring 10 by 
15 cm , and irradiates one field daily with 
150 r (5 milliamperes, 0 5 mm copper plus 
1 mm aluminum filter, distance 30 cm , 
135 kilovolts) If reactions appear, a day is 
skipped After an interval of four weeks, this 
course of irradiation is repeated, even if the 
first has been completely successful, a third 
series of treatments is sometimes given after 
an interval of three months In children 
under 10 years of age, each field, which is 
proportionately smaller, of course, receives 
100 r, with 0 A mm, zinc plus I mm aluminum 
filtration Hull, Balyeat, and Chont*”’ em- 
ploy a “crossfire” technic in which six fields 
of the chest (two anterior, two posterior, one 
of each lateral wall) are irradiated, two fields 
each receiving about 100 r at one time Each 
field IS generally irradiated twice during the 
course of treatment, with a total dose between 
800 and 1,600 r When there is evidence of 
sinus infection, irradiation of the latter is also 
carried out The treatment was of value only 
in those asthmatic patients with infection 
either of the bronchi or paranasal sinuses 
Kaplan and Rubenfeld”^* reported good results 
with 100 to 150 r (5 to 20 milliamperes, 0 5 
mm copper plus 1 mm aluminum filtration, 
distance 40 to 50 cm , 200 kilovolts) to both 
anterior and posterior surfaces of the thorax 


n > Mavtitm C K and Leddy E T J Allergy 1# lii 19» 
»«KlewiTZ F Med Welt 8 580 1934 
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Treatments were given two or three times 
weekly until a dose of 600 r was administered 
fo each portal, although some patients required 
lip to 1,8{K) r before relief was obtained The 
<ilder and more severe the disease the better 
was the response However, there was nearly 
jilways recurrence of the attacks 
By means of Klewitz’s technic, the senior 
author has frequently obtained satisfactory 
and long lasting results It must be expressly 
rioted, however, that there is no such thing as a 
generally applicable rule for the doses to be 
given at each irradiation It ma> be said 
that the more severe and more frequent the 
attacks, the smaller should be the initial doses 
(sometimes no more than 50 r), and the longer 
the mtervals between irradiations (from one to 
seven Aays'j A second senes is administered 
four or five weeks later, but only if marked 
iinprovemefit can be observed following the 
first Then, when there are only occasional 
attacks or slight symptoms, the intervals may 
be considerably prolonged for example, pos- 
sibly only one field is irradiated per week, 
with the result that a series performed in this 
nianner may last as long as seven weeks It 
cannot be denied, however, that occasionally a 
iTiarked exacerbation of the asthmatic condi- 
tion occurs after the very first irradiation, if 
this happens, the treatment is of course 
iiiimediately stopped This type of response 
has been observed chiefly in tuberculo allergic 
a$thma Moreover, the unpleasant manifes- 
tations of X ray sickness are not uncommon, 
they can be readily controlled, however, by 
the administration of vitamin Bi injections, or 
vitamin B complex, or liver extract along 
with a sedative, such as sodium pentobarbital 
(nembutal) by mouth Despite these possible 
disadvantages, we recommend that roentgen 
treatment be tried — with all due caution — in 
severe and chronic cases of bronchitis asthma, 
if other therapy is unsatisfactory It should 
bn stressed, m this connection, that the sooner 
irfadiation is undertaken, the better the 
results are likely to be 

In 1920 Groedel, Drey, and Lessen made the 
accidental observation that splenic irradiation, 
in the case of a patient w ith leucemia as w ell as 
asthma of many years’ duration, resulted m 
ail appreciable diminution in the severity and 
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frequenc}* of the asthmatic attacks. E^-er 
since, irradiation of the spleen has not infre- 
quently brought good results (technic: frontal 
and lateral portal, 10 b}- 15 era , each treated 
twice with 100 to 150 r, with 0.5 mm. copper 
and I mm. aluminum filtration, at a distance of 
40 cm.) 

Many authors expose both the lungs and 
the spleen. In addition to the spleen, the 
thjToid, the pituitarj* gland, or the liver is 
also irradiated by some. 

Zuppa“^* treats the perirenal area with 
100 to 150 r, at twenty-day intervals, on a 
field of 10 by 15 cm., betw een the eleventh and 
thirteenth thoracic vertebrae; about ten treat- 
ments are given. The aim of this approach 
is to stimulate the adrenals to increased 
actmty. Zuppa bases this treatment on the 
concept that there is a sjTnpathetic imbalance 
m asthma, as a result of which adrenal hormone 
production becomes inadequate. 

Furthermore, similar good results have been 
reported following irradiation with Bucky’s 
grenz rays and follow ing short-w ave therapy 

It is not, as yet, fuUy understood just how 
such therapy e.xerts its beneficial effects .As 
mentioned abo^e, many authors assume that 
irradiation of the hilum of the lung, where 
most enlarged Ijinph nodes are located, serves 
to release quantities of altered tissue products. 
This is surely the case in irradiation of the 
spleen and hver. Moreover, it may be said 
that the factor of suggestion probably plaj-s a 
part in those cases m which the veiy first 
treatment brings rehef. Other authors inter- 
pret the beneficial effect as the result of the 
influence of roentgen rays on the oxerexcited 
nerx'ous s}-stem. Lastly, the opinion has been 
advanced that X-rays decrease the secretoij- 
activity of the mucous glands of the bronchi. 

d) DE.mXRCIZ.XTION 

Of the various methods of deallergization 
mentioned on page 212, the oral approach is 
the only one that requires consideration. 
When a food, pollen, or drug is known to be 
the cause of the condition, excellent and 
long-lasting results may be achieved by 
administering slow ly increasing doses of minute 
quantities of the allergen. Similarly, oral 
»■» Zerfi, A.: Arch. di radiol. 9 111 *, 193J. 


deallergization with autogenous dust extract 
IS well worth trying (p 238). Also to be 
mentioned here are the skeptophylactic meth- 
ods — that is, administration of small quantities 
of the given food or drug prior to ingestion of 
larger amounts of the same substance. Finally 
— and based on the same principle — there is the 
propeptan method (p 217), with which 
Urbach,*“* Ulrich,”*® Woita,”“ and others 
have achieved good results. 

e) ilANVGEXIENT OF ASSOCTATED CO>rDmOXS 

Cardiopathy 

The importance of the cardiac component in 
asthma was discussed at some length in the 
relevant section. Here it should be stressed 
once again that, with the earliest clinical 
indications of involvement of the heart, or 
even in their absence in severe status asth- 
maticusas well as in prolonged chronic asthma, 
appropriate cardiac therapy should always be 
instituted. The most suitable method consists 
in administering small doses of digitalis 
(01 Cm, or grains) once or twice daily, 
preferably in combination w ith ephednne, 
caffeine, phenobarbital, and aminophylline 
(see prescription on p 651) In exhausting 
attacks, the intravenous injection of strophan- 
thin (0 25 to 0.5 mg. or 1/240 to 1/120 
grain) will be far more helpful This drug is 
best administered in combination with ammo- 
phylline and de.xtrose. 

Cm or Cc. 

B Etropbanihm K (\bbolt) 0 00025 

\minoph>lliDe 0 24-0 48 

10 per cent gluco«e q s ad 10 

The only contra-indication to the use of 
strophanthin is previous digitalization \A'hen 
it is necessarj' to employ this drug in the case 
of a patient who has previously received 
di^talis, and if a rest period of two or three 
dav'S cannot be allowed, small doses of stro- 
phanthin (0 15 mg., or 1/400 grain) may be 
injected verj* slowly, while the patient is 
carefully observed for extrasystoles. These, 
or the appearance of pulsus bigemmus, are 
indications of strophanthin intolerance and 
call for admimstration of quimdine sulfate, 

R Ugrsk f Ixger 95 365, 1951 
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tthich will depress the hj’perexcited centers 

(Pick^’O 

Rlnnopathy 

Proper management ol the nose and para- 
nasal sinuses, provided these are m\ol\ed, 
plajs an important part m the treatment of 
asthma As explained in some detail on 
page 600, rhinopathj and asthma are produced, 
m a high percentage of cases, b3’'the same agent 
(mfectant or nonbacterial allergen) This 
does not exclude the fact that nasal m\ohe- 
ment quite frequently precedes the asthmatic 
symptoms Indeed, the latter would often be 
prevented if the former could be controlled in 
time This is particularly’ true m children 

From reports in the recent literature and 
on the basis of their own experience, the 
present wnters have concluded that the 
treatment of the sinuses should be primarily' 
conservative Allergic study and treatment 
should be instituted and continued for a 
sufBcient period of time to determine whether 
satisfactory results can be obtained by this 
means The conservative measures to be 
employ ed depend hrgely on the decision as to 
whether an infectious or a nonbacterial allergy 
IS responsible for the nasal and paranasal 
symptoms In the former case, go^ results 
will often be achieved by means of local 
treatment with penicillin instillation (1,000 
units per cc of paredrine), v\ ith a sulfonamide 
solution or suspension in the Parkinson head- 
low position or by displacement technics, 
with the use of luminous infra red irradiation 
to the head to liquefy the secretions, with 
roentgen therapy (see p 507), and with 
autogenous vaccines In addition, the appli 
cation of vasoconstrictors gives temporary 
relief A purulent sinus infection naturally 
calls for thorough local drainage Operations 
are to be performed only when the sinus 
disease itself presents indications for surgical 
intervention Even such a drastic operation 
as Caldwell Luc’s will not, according to 
ScbencW and Lem,”” afford permanent cure 
of a sinus infection These authors showed 
that in about one third of their surgically 
treated cases freedom from symptoms lasted 
only from three to seven months, m half of the 


patients operated on, the old manifestations 
reappeared after about two years, and in 
17 per rait, surgical intervention brought no 
relief whatsoever 

Polyps should be removed only if they 
are composed of fibrous tissue Submucous 
resection is indicated solely if there is defi 
nite obstruction Turbmectomv should be 
avoided, if possible, since, following this 
operation, the air reaching the bronchial tree 
may be too cool and therefore tend to cause 
exacerbation of the asthma 

From the discussion above it will be seen 
that It IS of the greatest importance in the 
patient’s interest for the allergist and the 
rhinologist to collaborate closely 

Bronckths 

In view of the pre eminent importance of 
bronchitis as a factor in eliciting asthmatic 
attacks, either as the direct cause of a bacterial 
allergy or by reason of the mechanical irritation 
of the bronchial mucosa resulting from the 
severe cough, the necessity for treating this 
condition cannot be too emphatically stressed 

The principal and most distressing symptom 
of bronchitis is the persistent mucosal irritation 
leading to coughing spells Depending on the 
cause of the bronchitis and its stage, the 
nature of the cough vanes and accordingly 
requires different therapeutic measures Four 
rather distinct types may be recognized 
(Brown”*0 (1) hacking, irritating unpro 
ductive cough that occurs in the early conges 
tive stage of acute tracheitis and bronchitis, 
(2) the “tight” cough, w ith scanty and tena- 
cious sputum, encountered at the onset of 
an asthmatic attack , (3) the w heezy squeaking 
cough found at the end of asthmatic seizures, 
and (4) the loose cough with abundant sputum 
The art and saence of prescribing appropriate 
e3q>ectorants requires correct appraisal of the 
type of the cough and the character of the 
sputum An expectorant may act as a 
stimulant, sedative, or anodyne The stimu 
lating expectorants are intended to irritate the 
mucous membranes in such a manner as to 
stimulate repair Typical of this group are 
terpm hydrate (0 2 to 0 3 Gm , or 3 to 5 grains, 
three times a day) and creosote (calcreose, 

0 25 Gm , or 4 grains, three times daily) 
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The sedative expectorants have a soothing 
action on the acute inflammation, mainly in 
that they increase the secretion of protective 
mucus. They maj" be demulcents, as acacia 
(4 cc., or 1 dram of the sj-rup) or gljcjTrhiza 
(in the same dose); nauseants, as ipecac 
(0.3 to 0.6 cc , or 5 to 10 minims of the sjTup); 
salines, as ammonium chloride (0 6 to 1 Gm., 
or 10 to 15 grains) ; and alkalies, as ammonium 
carbonate (in the same dosage). .Anodyne 
expectorants are emploj'ed to depress the 
excessh e cough reflex. The\’ usually diminidi 
secretion. Codeine is the chief representative 
of this group (0.02 to 0 03 Gm., or ^ to 4 
grain, two or three times a day, as necessary')- 
It should be emploj'ed w ith caution in severe 
asthma. Small children usually tolerate co- 
deine w ell, and even infants may safely be px'en 
0.005 Gm. (1/12 grain) of codeine a few times 
daily. 

In practice, the various medications are 
adx'artageously combined, according to the 
patient’s needs. 

^^’hen the cough is tight and the sputum 
Scanty, as in acute bronchitis, the following 
mixture is often helpful: 

Cm^or 

3 Ammonium chloride 10 I 

Ehsr of gbcjrrbiza 60 (Su 

S>-nip of acacia q s ad 120 [ fjiv 
M.Sig.: 1 tablespoonfulmbalfa glass of water 
eNer> two bouts 

If the patient objects to the taste of ammonium 
chloride, or if it produces nausea, administra- 
tion in the form of enteric-coated tablets is 
usually w ell tolerated. 

For tie wieez}’ cough, one may employ: 

Gm or 
Cr 

3 Potassium iodide 15 I ow 

Tincture of stramonium 20 fov 

S>rup of tolu q s ad 120 | foiv 

Jl.Sig. 1 teaspoonful three times a day, after 
meals, best w ith hot milk. 


In cases w ith distressing cough, the follow ing 
mixture may be recommended for adults: 

Gm or 
Ce 

3 Ammonium iodide 4 0 

.Animated spint of ammonia 2 0 

Camphorated tincture of opium 3 0 

(Ephednne sulfate) (0 3) 

Fluid estract of glj c> rrhiaa 12 .0 

ttater q. s. ad 180.0 


ai 

loss 

trjil 

(gr v) 
faui 


M.Sig . 1 tablespoonful three times a day. 


For children, the following may be used: 


3 Codeine sulfate 
Ephedrinc sulfate 
Tincture of belladonna 
Tincture of lobelia 
Potassium iodide 
Elmr of teq5in hjdrate 


0 25 gr V 
0 36 gr \i 

^ 4 00 I f5i 

8 CO ' oil 

q s ad 120 0 fSiv 


M Sig 1 teaspoonful three times a da> 


In addition to oral medication, inhalation of 
steam is highly recommended. ^\'here avail- 
able, carbon dioxide inhalation is the most 
etficient of all expectorants, and is advocated 
by Hohnger et in any instance where 

bronchial obstruction is a prominent feature 
of the attack, or when there is accumulation or 
retention of mflammatorj'- exudate in the 
bronchial tree. Banyai and Cadden-“® con- 
firmed the efficacy and safety of this method, 
emplojing a muxture of 10 per cent carbon 
dioxide and 90 per cent oxj'gen for fixe to 
fifteen minutes, one to three times daily, 
administered by means of a mask or a glass 
tube 

Since attacks at night and in the early 
morning are verj' frequently caused by the 
diynng out of the mucous membranes of the 
lower respiratory passages, the air m the 
patient’s bedroom ^ould be kept humid and 
warm during the night. For this purpose, a 
xTiporizer may be used; or large linen cloths, 
soaked m hot water, may be hung up near the 
bed, and hot wet packs may be wrapped 
around the patient’s chest and throat. Prefer- 
able to this IS the use of oil compresses on the 
chest; a Turkish towef, soaked m hot ohi-e or 
salad oil, is wrapped around the patient’s 
throat and chest, and is then cox-ered with 
oiled silk oxer which hot water bottles are 
placed. Relief is also frequently obtained bj’ 
drinking hot liquids, such as a cup of hot milk 
containing melted butter and honey. 

Similar results can be achiex-ed with mustard 
plasters, radiant heat light, or short wave 
diathermy to the chest. The latter method 
reliex'es the pain and discomfort in the chest, 
reduces the viscosity of the secretions, and 
thus makes expectoration easier. 


““HouNCE*, P , B\xb, F P , and PosCHEt, H G ibid IIT. 
675. 1941 
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The following simple instructions to the 
patient are of great importance He must be 
instructed to cough not with w ide-open mouth 
or unrestramedlj , but with a minimum of 
moderate effort as though he were merely 
trying to clear his throat The patient often 
has a faulty breathing technic, which must be 
corrected without fail He should be taught 
to breathe through his nose, particular!) when 
out m the cold, in order to warm and moisten 
the inhaled air 

Treatment by means of the pneumatic 
chamber is discussed on page 655 

In suppuratue tjpes, adequate doses of 
one of the sulfonamides, intramuscular mjec 
tions of penicillin, or inhalation of penicillin 
aerosol often produce amazinglj good results, 
proMded the causatue organism is sensitive 
to the drug However, the effects are not 
usually lasting Hence these methods are 
best emploj ed for the control of acute exacer 
bations or in the initial phase of treatment 

WTien the bronchitis has been overcome, 
the physician is confronted with the problem of 
hardening the patient to exposure to cold 
This is best accomplished by S)Stematic 
increasingly colder applications or showers, as 
well as by breathing exercises (see p 654) 

When bronchiectasis complicates asthma, it 
should be treated, in addition to a careful 
antiallergic regimen, bj general h)gtenic 
measures postural drainage over a long period 
of time, repeated bronchoscopic drainage, and 
when indicated, by lobectomy General h> 
gienic measures include adequate diet and rest, 
administration of vitamins, and removal of 
definite foci of infection, especially m the 
paranasal sinuses The expectorants and 
inha'ianls mentioned above are used as 
adjuvants 

According to Thomas et al all cases of 
bronchiectasis which are nonsurgical should, 
unless otherwise indicated, be given an 
adequate trial of sulfonamide therapy A\’hen 
allergy of the respirator) tract is a complicatmg 
or etiologic factor, as occurred in about one- 
half their cases, appropriate measures should 
be instituted — avoidance of environmental 
allergens, dietaf)' restrictions, hyposensitiza- 
tion therap) , and administration of autogenous 

»«'Tbomas J W 0»dstiand H S iak »n<l Touunso^ C 
Ann Int Sled 2J 4t)A 19l> 


vaccine depending on findings m the individual 
case A combination of these two approaches, 
along with postural drainage in some cases 
appeared to produce the best therapeutic 
results Recurrences were frequentlv noted 
following acute respiratory infections cessa 
tion of allerg) management, or sometimes 
when the courses of sulfonamide were m 
adequate The effects of penicillin have been 
generally disappointing (Stookev et al ”*’) and 
those of penicillin aerosol require further 
evaluation, although preliminar) observations 
have been encouraging (Olsen^^*’*) 

Tuberculosis 

In the treatment of tuberculo-allergic 
asthma, it is first necessaiy to determine 
whether the condition is still monospecific or 
whether it has alreadv become pathergic (as 
had occurred m about one half of our cases) 
In the stnctl) tuberculo asthmatic cases, 
the writers recommend, as most beneficial, 
subcutaneous tuberculin therap) , administered 
with extreme caution and over a long penod 
of time It IS best to begin with 0 1 cc of a 
1 1,000,000,000 dilution of old tuberculin, 
and then to increase the strength of the doses 
gradual!) It should be especially noted that 
cardiac therap) is essential digitalis and ev en 
slrophanthin and glucose injections are recom 
mended If the disease has already become 
pathergic — i e , nonspecific — a course of tuber 
culm treatment should be instituted, in 
addition to other treatment for pathergic 
asthma 

f) CONSTITUTIONAL TIIERAPV 
All) number of approaches and methods 
tmej bAW, simb. is. 

venesection, application of leeches, laxatives, 
diuretics, counterirntation, fever therap), and 
radical changes in diet, an) of which may be 
found to be helpful — for reasons as ) et unknown 
— sometimes even in severe and apparenti) 
intractable cases of nonspecific asthma Here 
too one must consider, of course, the possibility 
of psjchogetiic influences Moreover, it has 
long been appreciated that the asthmatic 
condition is often relieved b) severe infections 

n“STOO«y P F Uxtti.Wb I H VIA-STI II L Bicuvchau 
W W UpsHI* a E an.1 JliBBAti) 11 South M J M 
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accompanied by fever (e.g., pneumonia or 
erj’sipelas), by surgical operations of almost 
any kind, by accidents, and by star\-ation. 
What all these factors have in common is that 
they bring about a radical change in the 
patient’s organism — something that cannot be 
properl)- put into \%ords — the untranslatable 
Cmslimmung of German medicine It is 
interesting to note that these remedies \\ere 
widely used m the iliddle Ages, and in China 
t\ en long before the time of Christ. 

Rackemann-*” has stressed the importance 
of the treatment of “depletion” in chronic 
asthma, along with “allergic cleanliness.” 
Steps should be taken to 5mpro\e the general 
hygiene by regulating the time and quably of 
meals and daily activities, ensuring adequate 
rest periods, fresh air, outdoor exercise, and 
also cTtra \-itamins and vaccines in most cases 
Many of these patients need treatment more 
for their general condition than on the basis of 
allerg>'. 

Vontiltug 

In severe cases of asthma, the patient may 
be given: 

or 

R Ipecac 13 I gr n 

Tartar emetic 0 12 gr ii 

Os) toel of si^uiU q s ad 60 0 j 3u 
Sig.‘ 1 teaspoonful ever> fifteen minutes until 
the patient has somited three times 

Vomiting can also be induced by subcutane- 
ous injection of 5 to 10 mg. (,\ to i grain) of 
apomorphine. 

Infants and young children may be ^ven a 
teaspoonful of oxj-mel of squill with some 
camomile tea ever)' quarter hour until vomiUng 
begins. The following may be adi'antageously 
administered to older children: wine of 
antimony, 5 to 30 drops, ever)' quarter hour 
till effective. 

Laxalnes 

Strong purgation is also often benehdaL 
For this purpose, magnesixim sulfate (2 
tablespoonfuls dissolved in warm water) or 
castor oil (1 or 2 tablespoonfuls) may be given 
once or twice daily until drastic result is 
obtained. In severe cases, calomel (0.2 Gm., 
or 3 grains) may be taken for a few daj-s. 


prowded the patient is not hypersensitive to 
mercui)' 

Diuretics 

Theobromine sodiosahcylate (diuretin) (1 
Gm. or 15 grains a day), or aminophyllme 
(0 1 to 0.2 Gm., or Ij to 3 grains) m tablets 
and in double the dose in rectal suppositories, 
or solution of potassium acetate (I to 1 tea- 
spoonful in a half glass of water, several times a 
day) is sometimes of \ alue. 

Vestciilalwu and Related Methods 

The Chinese have employed the method of 
acupuncture since time immemorial One or 
more needles are introduced into the sternum 
at the level of the nipple line and allowed to 
remain there for a few minutes. In se\ere 
cases, the “fontanelle’’ method may be tned. 
\ blister is produced by means of a cantharides 
plaster, and heabng of the subsequent lesion is 
pre\ ented for several days by the daily appbca- 
tion of an ointment containing cantharides. 
The fontanelle must be careful!)- bandaged to 
prevent the lesion from drjnng out In 
especially severe cases it may be adv-isable to 
produce a stenle abscess by means of injection 
of sterile turpentine, or to use the point de feu 
technic of the French, in which small superficial 
bums are produced in the skm by means of a 
hot cauter>* As a last resort, the heroic 
method of A Bier can be tned, it consists in 
deep burning of the skin of a palm-sized area 
on the thigh to the stage of carbonization. 
The senior author emplo)'ed the last-men- 
tioned approach in 2 cases of intractable 
asthma of many years’ duration, in one w ith 
fairly good results 

Feter 

Most suitable for this purpose is a prepara- 
tion known as p)'rifer, a bacterial v-accine of 
specially selected organisms, in different 
strengths. According to Klewitz,®'® 0.4 cc- 
of the no. 1 strength is given for the first dose; 
for children the dosage is correspondingly 
smaller. Despite the high fever, the subjec- 
tive complaints are not severe. The second 
injection is given three or four da)'s later; if 
the first dose elicited a strong reaction, it will 
be uimecKsar)' to increase the dose for the 
second injection The seniorauthorhas some- 



650 


Allesc\ 


times obtained excellent results with pjrifer, 
and e\ en uses this method in cases complicated 
b} mj ocarditis, along w ith appropnate cardio 
therap) 

Other authors prefer tj'phoid or Bacillus coli 
\accine for inducing fever Jimenez Diaz'*** 
also advocates injection of a suspension of 
sulfur m oil for this purpose 

Feinberg**^ and Phillips*^*” recommended 
hj-perp} revia bj diathermy or high frequency 
currents 

The interesting experimental work of 
Stoesser and Cook”*' sheds some light on the 
mechanism of fever therapj These authors 
reported excellent results in children when the 
diet was kept low in salt (less than 200 mg 
dailj) Relief was only transient however, 
if the salt intake prior to or during the fever 
treatments was normal or high The authors 
also found that remissions due to artificial 
fever plus low salt intake could be promptly 
terminated b> the addition of I or 2 Gm of 
sodium chloride to the diet 

Diit 

It has long been known that starvation or 
deliberate undernourishment definitely tends 
to alleviate asthmatic attacks and sometimes 
even to prevent their appearance Uithm 
the past few jears, these old therapeutic 
measures have to a certain extent again come 
into favor Rackemann” recommends that 
m sev ere cases food be withheld for twenty four 
to forty eight hours but that fluids with the 
exception of milk be forced Schilling**** 
prescribed rest in bed, a diet consisting onlj of 
fruit juices for several days, together with 1 or 
2 tab'lespoonlu'is ol magnesium su'llate, 'light 
cabinet treatments and supportive measures 
for the heart Bottenberg**** reports a case of 
severe asthma that was cured by a fasting diet 
of twentj SIX dajs’ duration followed by five 
bouts of pynfer induced fever Fasting is 
certainly the most drastic curative measure — 
the conservative knife,” so to speak The 
present writers have also had success with 

« •» JIMENIZ Diaz C Schweiz med Wchnschf 72 203 1942 
siMpuilltPS K Arch rh>s Therapy 17 2*2 
wnSTOEssEs A V and Cook MM Am J Ds Child M 
1252 1940 

SCHILIING E Ztschr f aerzU Forth Id J4 226 1937 

BoTTENEEEC H Hippokrarcs 1937 p 1113 


stnet raw fruit and raw vegetable diets for a 
few da} sat a time 

The organism's fluid balance is disturbed 
b> the asthma attack Long ago the French 
cbmcians called attention to the flood of urine 
following attacks and coined the descriptive 
term unna spastica More recentlj it has 
been determined by meansof accurate methods, 
that the bodj has a tendency to store water 
m the period preceding the attack It is 
assumed that these processes are regulated 
from some center located in the midbrain 
According to Marx,**** they can be influenced 
by means of a dehydrating and salt free diet 
He prescabes the following for two or three 
days, nothing but fruit without any addi 
tional liquids, then a few days on raw fruit and 
vegetables which still constitute an inadequate 
caloncintake Thereafter beginning with the 
fifth day, the patient is put on a salt freediy 
diet Protein is not restricted 100 to 200 Gm 
of meat per day being permitted but spices are 
forbidden Moreover, for some time only 
raw foods are allowed for one or two days a 
week Cooke***' advocates dehydration by 
means of a low salt diet, or a low sodium 
acid ash diet, often in combination with a 
potassium salt of iodine or chlorine Patients 
with severe asthma are placed on fluids, weak 
tea Iruil or vegetable juices without salt and 
given vigorous catharsis by means of com 
pound cathartic pills and magnesium sulfate, 
followed by an enema or colonic irrigation 
On the basis of the concept that asthma is 
associated with hypennsulmism Abraham 
son' ” has employ ed a low carbohydrate high 
fat diet with the food dmded into frequent 
small meals This is not far removed from 
Peshkin and Fineman s’**' low carbohydrate, 
ketogenic diet for asthmatic children 

Some authors were of the opinion that 
asthmatic attacks cause a shift of the acid base 
equilibrium to the alkaline side and that the 
success of starvation diets could be attributed 
to the resulting acidosis They recommend, 
therefore, an acid diet with added ammonium 
chlonde On the basis of his inv estigation of 
1,500 cases however, Adam’*** was unable to 
confirm the presence of alkalosis 
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5 ) SYMPTOMLATIC THERAPY 
This section is subdmded into discussion 
of the methods emploj'ing drugs, phj'sio- 
therapy, and the surgical approach 


(1) Drugs 

The drugs usually given in the treatment of 
asthma are intended to quiet the cerebrum and 
the brain stem; to relie\e the spasms of the 
bronchial musculature by acting either on the 
penpheral portion of the autonomic nervous 
sj-stem or directly on the smooth muscle; to 
inhibit secretion by the glands of the bronchial 
mucosa ; and, finally, to promote evpectoration. 

In view of the dhersity of the aims of medi- 
cation in asthma, it is obvious that no one drug 
can meet all the requirements, therefore, 
several drugs are usually given simultaneously, 
either in combination or alternately. 

Epinephrine and its substitutes, ephednne, 
paredrine, neosj-nephnn, and nethamine are 
chiefly used to stimulate the sYTapaihetic 
ner\e endings, while atropine, extract of 
belladonna, and beUafolin are employed for 
their depressant effect on the terminations of 
the Yugus in the bronchial musculature. 

Since these preparations ha\’e been described 
in Part One and in the section on the treatment 
of asthmatic attacks, little more need be said 
about their action here. We shall merely 
present a few prescriptions ia which somcot the 
most efficacious drugs are used in combination. 

Incases of severeasthma, the present writers 
recommend the addition of small doses of 
digitalis to the ephedrine ndxtures, even vYhen 
no myocardial damage is demonstrable. 


1? Ephedrine sulfate 
CaSeme sodiobenzcate 
(Digitalis) 

Extract of belladonna 
Phenobarbital 
-Ynunopljv lUne 


0 01 I gr i 
0 2 I grjii 
(0 1) I (griss) 
0.01 I gr.I 
0 015 j gr j 


Theobromine sodium salic)'late 0.15 Gm. 
(2J gr.) may be substituted for the amino- 
phylline. This combination is given once 
daily, in the evening, for three consecuthe 
da\-s each week; while the same muture 
without the digitalis is gi\en m the morning 
and at noon. On the remaining four daj-s of 
the week, the latter preparation onh' is ^ven 
two or three times a day. To avoid any 


possible confusion, it is advisable to dispense 
the digitalis-containing mixture in a red 
capsule, and the digitalis-free one in a white 
capsule. For patients who usually suffer their 
attacks after midnight, enteric coated prepara- 
tions are recommended, such as Enseals of 
ephednne and sodium seconal (Lilly), or 
Luasmin (Brewer and Company), which 
contains ephedrine, phenobarbital, and theo- 
phylline sodium acetate. 

The YTilue of aminophylline (theophylline 
ethyfenediaraine) was discussed in some detail 
on page 631 If aminophylline is not well 
tolerated when taken by mouth, and intra- 
venous administration 15 not feasible, the rectal 
route may be advantageously used. 

Cm. 

B Vmmoph}Ilme 0.50 gr \-iiss 

Benzocame 0 13 gr 11 

Cacao butter suppoMtona 
Sig I rectal suppo»itor\ once or tnice a da> 

Dees**’* confirmed the effectiveness of araino- 
phylline suppositones and found them to be 
largely preferred to other methods for attaining 
s>'TQptomatic rebef m the patients’ opmions 
They have been made available commercially 
{.Aminet supposi tori es — B ischoff ) . Barach® “ 
has pointed out that 0 5 Gm (7igr.) ofammo- 
phylline dissolved ui 20 cc of tap water may be 
instilled rectally by means of a s>Tinge and 
rubber catheter by the patient or relatives 
without difficulty In the opinion of the 
present writers, this of one of the most effica- 
cious svmptomatic methods in controlling 
asthmatic attacks. 

Iodine is one of the most important drugs 
in the treatment of chronic asthma. Iodine 
promotes increased exudation by the glands 
of the respiratoiy mucous membranes Since 
the coughing spells m asthma are frequently 
the result of drvTiess of the mucosa of the low er 
respirator^' passages, it is clear that the cor- 
rection of this can help to eliminate the cough 
that is often the forerunner and e\ en the elicitor 
of the attack However, since there is alna\-s 
some danger of encountering hj'persensitive- 
ness, givrng rise to “iodine corj-za” or lodme 
acne, treatment should always be initiated w ith 
small doses — for example, 5 drops of the 
following mLxture, which may be increased 

=KDzES.S C. J AlltnyU 492,1943. 
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after a few days to the same dose three times a 
day, and finally to 15 drops 

Cm or 
Cc 

B Potassium lod de 30 0 I 3i 
Dist lied water 30 0 | fji 

Sig 5 to la drops in water or milk three times a day 
after meals as d rected 

Apomorphine in conjunction with iodide has 
been found useful in reducing the «»tick.y con 
sistency of the mucus m asthma 

Gm or 
Ce 

B Apomorph ne hjdrochlonde 0 13 I gr u 

Potassium iodide 20 0 5v 

S>rup of cherry q S ad 120 0 | fSiv 

MSg 1 teaspoontul every four hours 

A combination of iodine and arsenic therapy 
IS also widely used and has frequently given 
good results when administered in courses of 
several weeks duration (Kaemmerer*“) 
c« 

n Solut on of potassium arsen te 9 0 I f$ i 
Tincture of gentian 1 0 | njtxv 

M Sig 3 drops twice a day 

Gbd 

B Potass um iodide 12 0 I o> > 

Sodium iodide 4 0 I 5i 

Div pillul no XXX 

M Sig 2 pills t vice a da> 

Because of the irritating effect of iodides on 
the gastric mucosa they should not be taken 
on an empty stomach but preferably during or 
following ingestion of some fat containing 
food such as milk 

The present writers particularly favor the 
intravenous route of administration for iodides 
(10 cc of a 10 per cent solution twice weekly) 
We prefer the sodium to the potassium 
preparations for intravenous use Ramirez*®** 
giv es as much as 250 cc of a 4 per cent solution 
— 10 Gm of sodium iodide — once or twice a 
week and has reported very good results 

Iodides can often be given over a long period 
of time with absolute impunity However, 
the physician should alwa>’S keep the patient 
under close observation since hyperthyroidism 
and other severe disturbances occasionally 
appear Bechet**^ pointed out that previous 
ingestion of iodized salt may sensitize the 
patient to the point that less than the medicinal 


doses of iodides may cause severe lodermas 
and possibly even death The present writers 
know of a case in which the patient took iodide 
for years renewing the prescription without 
medical supervision and lost 48 Kg (105 6 
pounds) Iodized poppyseed oil in doses of 
5 to 10 cc intratracheall> was recommended 
for a while because marked improvement in 
the asthmatic condition was noted following 
the instillation of this oil for diagnostic 
bronchographic purposes However Criep 
and Hampsey"”* most emphatically warn 
against this method of treatment since many 
untoward reactions such as pneumonia acute 
pulmonary collapse sudden circulatory failure 
and even immediate collapse and death have 
been observed Seibold”®* found that the 
mortality rate of asthmatics increased 500 per 
cent m a twelvemonth period following the 
beginning of the use of iodized oil as a thera- 
peutic measure 

(nicotinic acid not the amide) in 
intravenous doses of oO to 100 mg two or 
three times a day was found by Melton’’”* 
to reduce the frequency and severity of 
the paroxysms Treatment is maintained by 
oral administration of similar doses 
Suljitr therapy has occasionally produced 
good results m asthma It should be noted 
however that only the colloidal preparations 
may be injected intramuscularly otherwise 
local pam prevents continuation of treatment 
Potassium nitrate and stramonnm leaves are 
the chief ingredients of asthma cigarettes and 
of smoke paper (charta potassii nitratis) 
The vapors which contain nitrites and atropine 
(the active principle of stramonium) exert a 
temporary bronchodilating effect provided 
this method is not used too long or too 
frequently 

Cm 

B Potassium nitrate 40 0 I 5x 

Po idered stramonium leaves I 

Lobelia aa 30 0 | 3 > 

Sig Ignite small port on ol mixture and inhale 

Sulfonamides can be tried in cases in which 
the asthma depends in whole or m part, on 
the presence of bronchial infection (\\eil and 
Chmo***®) The efficacy of this treatment m 

»*c«ep L II «ndH»uPSEY I W J AUergy 9 239 1937 
VoSeibOUI C J Texas Stile J Med 39 386 1940 

C X and ClimO H J Soulh M J « 8S8 1941 
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selected cases has been repeatedly confirmed. 
Pf/iicilliii injections and particularly penicillin 
aerosol serve a similar purpose. 

Histamine therapy was first tried in asthma 
by Ramirez.-*"^ But satisfactoiy results were 
not obtained until Dzstnich^ and Farmer*** 
introduced the use of verj' small quantities 
Girling^*^- has claimed eTcellent responses in 
5 of 6 cases so treated. The initial dose is 
0.01 to 0.001 mg. in mild cases, and 0 0001 mg 
m more se\ere asthma. The injections are 
increased each time by 50 per cent if well 
tolerated; in the beginning they are giwn two 
or three times weekly, and later are spaced at 
fi\e-, seven-, ten-, fourteen-, and twentj-one- 
daj inter\-al5. The rapidity with which the 
do^ is increased, and the spacing of the 
injections, depend upon the patient's tolerance 
and the results achieved (For further infor- 
mation, see p. 22S) 

Hislamtne-azoprotein complex (Hapamine) 
has been eraplot'ed with favorable results by 
Derbes,**^ but the potential dangers of this 
treatment (see p 229) should be carefully 
considered. 

Pilressin in conjunction wnth a strict low 
salt diet has been used by Stoesser^*” in cases 
of chronic asthma in which other methods 
failed. After seten to ten daj-s of the diet, 
and provided the weight has been constant for 
appro’iimately three daj-s, h\-podermic injec- 
tions of pitressin are given everj* three hours 
day and night in doses of OJ cc. for children 
and 0.5 cc. for adults If emesis ensues, the 
dosage is reduced. Treatment is continued 
for tv>eniy-ioi 2 i to forty-eight hours or until 
the patient has gained from 2 to 5 per cent in 
weight, and the pitressin suddenly discon- 
tinued. If the subsequent diuresis is marked, 
there is improvement in many cases, even 
though mmeral studies indicate a lack of 
consistenc}' in the excretion of sodium and 
chloride (Stoesser and Booth**^). If there is 
no impro\ement, an even stricter salt-free diet 
is continued for one week, and the treatment 
repeated. 


R.utiiEZ. 11 A ind Geoice. .\ \ S II J i R«. Il»: II, 

»»a Cntrso. W \ M : Xortli«*t Mrf *3: 196. 19*5 
SroESSE*. A. \ Letters Interait. Corr Club ol 
Sene« 5 ino, I9i', Sotith»e<t Allerjr Fortm. Xew OrleaiLv 
April 19*3. 
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Insulin shock for the treatment of asthma 
was first tried by Wegierko,-*'’* and \'’ollraer-*'’* 
has confirmed the fact that satisfactorx- results 
can be achie\ ed by this method. The effect is 
ascribed to the formation of adrenalin m the 
patient’s s\-stem and to a possible compensa- 
torj* hA'perfunction of the adrenal gland m 
response to repeated injections Up to 40 
units are giAen, but in no instance is the 
hApoglv cemic reaction permitted to become 
seAere .■Vfter twenty to thirty minutes, the 
hA-poglycemia is carefully controlled by glucose 
giAen orally or, if necessarA'. intraAenously 
Some fifteen to twenty shocks are required, 
dependmg on the seAenty of the case 

Liter therapy. chiefl\' by intramuscular 
injections of li\er extract, was first descnbed 
by MoU.**®* and has since been successfully 
used b) Slauck. Delbanco. and others. N'oth- 
mg definite is as atI known as to how and w hy 
this treatment exerts a beneficial effect In 
seeking an explanation it might be assumed 
that, on the one hand, peptone or histamme- 
like substances pby a part, or one might recall 
on the other hand, that liA-er extracts contain 
adrenalm-tike substances. 

Injections of testosterone haxe been found 
benefioal m some cases (RAxin and Thomas,**®* 
LaFitte and Guttieres,**®* Rackemann****). 
Its mode of action is not clear and further 
e.xpenence is necessarx' 

Sedatives play a prominent part in the 
treatment of aslhma Small doses of pheno- 
barbital (0 OOS to 0.015 Gm , or ^ to i grain) 
should be given the patient three times a day 
over a Icaig period of lime m order to minimize 
his anxiety and apprehension In cases m 
which the climcai picture is dominated by 
nervous disturbances, Bellergal (4 to 1 tablet, 

3 times a day) is especially recommended 
because of its quietmg effect on the autonomic 
nervous sv'Stem This preparation contains 
gvTiergen, bellafohn, and phenobarbital. The 
senior author’s own good results with this 
drug were reported by Bauer.***® 

For children in whom asthma was brought 

5«»Wt«aE«lo. J Prtsse med. *J. I3T. 1935 
VoEXJEEH. n Arch FcdiEt 5* 153, 1939 
WJI01E,H H Bnt M J I- 976. 1935 
*«*RtevE / .*iidTBOH.*s. j W iaAll«nymCUiucilPractKe 
PhiUilelpliiE Lippm ott. 1941 

‘•‘•LaFitte. A., aad Ccttieees, J BalL msd.. Pins >!• 2S4, 
mo 

Scliirm DtiWciinichl 63 its, 1933 
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on by emotional upsets or other p^chogemc 
factors, Shulman’’" successfullj employed 
phenytoin sodium (dilantin sodium) both for 
its psychosomatic effect and for controDing the 
attacks Dosage should be individually deter 
mined for each patient The aaerage rvas 
found to be from 0 03 Gm tnice a day to 
0 1 Gm three times a da\ Therapy is 
continued for periods \ ary mg from fi\ e months 
to one year 

(2) Climatotberapy 

A change of climate is of lasting benefit only 
in the two types of asthma referred to below, 
and the beneficial effect endures only if the 
first type of patient can stay m the new 
environment for the whole season, and m the 
second type of case if the patient can remain 
there mdefinitelj Patients with pollen or 
mold asthma become completely’ symptom free 
m an area in which the given pollens or molds 
do not exist Second, the warm dry even 
climate of Arizona, New Mexico, and southern 
California, for example, is often highly benefi 
cial to asthmatics with severe smusobronchitis 

In order to determine whether a given 
instance of asthma is attributable to environ 
mental or climatic factors, the patient should 
be hospitalized If he becomes free of symp 
toms, climatic factors can be ruled out as the 
cause of the disease On the other hand if the 
attacks are alleviated in an air conditioned 
room with careful control of temperature and 
humidity, change of climate may be earnestly 
considered This does not, of course, apply to 
pollen and mold cases As Black*^ say s with 
respect to change of climate for the asthmatic, 
“Unless one knows from what he is running 
aw ay his mov e is a desperate gamble , if he docs 
know, he should be able to take care of it at 
home ” 

(3) Physiotherapy 

It IS of great importance to teach the patient 
to discipline himself during the attack 
especially with regard to breathing and to 
combating the panic caused by the feeling of 
suffocation The patient must learn to exhale 
and inhale with quiet, rhythmic, and not 
jerky respiratory movements 

Abov e all it is essential to strive, dunng the 

»|1 SsinJiAN vf H \ew EngUnd J MH 2J6 260 1912 


intervals between attacks for relaxation of the 
tense and hypertrophic musculature involved 
in breathing as well as for development of the 
abdominal type of respiration to counter 
balance the existing costal predominance 
AU this can be achiev ed by appropriate breath 
mg exercises The aim is to change the 
respiratory rhythm so that the duration of 
expiration becomes longer than that of 
inspiration, and to employ the diaphragm for 
inspiration and the abdominal musculature 
for expiration The most important studies 
on remedial breathing exercises have been 
contributed by Hofbauer and the following 
descriptions are largely based on his observa 
tions Livingstone and GiUespie^^"'’ have also 
reported excellent clinical results from methodi 
cal breathing exercises 

SvSTEUATIC TrAINLSG IN BREATHING The pat ent 
IS instructed to take the deepest possible inspiration 
through the nose and then to hum— that is to keep his 
mouth closed and to accompany expiration through the 
nose with a sight humming sound Thereafter he is 
to wait quietly for a fen seconds with hia mouth closed 
until be feels capable of again performing the exercise 
In the beginning this procedure is repeated three or 
(our times in succession 

These breathing exercises should be performed three 
times daily and invanably before meals since a full 
stomach offers too much resistance to the ditphragm 
All of this effort should be smooth and rhy thmic n ithout 
any visible motion of the shoulders or of the chest 
Furthermore the patient must be trained to use his 
diaphragm for breathing since asthmatic individuals 
are generally accustomed to thoracic respiration only 
It must be made clear to the patient that the abdomen 
1$ to be dtanm in dunng each expiration and that this 
is to be done slowly and evenly \\hen the expiration 
■scorapleted the patient must next relax his abdominal 
muscles and allow the abdomen to assume its normal 
ttosition Insp ration now liegins in the course of 
which the abdomen protrudes Thereupon the exercise 
IS repeated Expiration should take two to four times 
4s long as mspiration and must be accompanied by 
humming These exercises must not be continued too 
long however because the patient may become hyper 
iHieic and dizzy After a few day 5 the patient should 
he able gradually to increase the number ol breaths 
Until a capacity of ten breaths is reached While these 
oxerc ses are done m the standing position at first they 
should later be performed while walking in the course 
of which the mouth must always remain cloved and 
e\eo effort should be made to avoid visible respiratory 
riiotion 

In severe cases the first step m treatment consists ol 
Complete vocal rest for a day or tw o 
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At this point the writers wish once again to 
stress that thej* are in complete agreement n ith 
Hofbauer on the point that all breathing 
exercises must be performed through the nose 
and not through the mouth. The inhaled air 
that passes through the long nasal route is 
adequately ^\armed, humidihed, and freed 
from dust, as a result of which the irritating 
effect of the air on the bronchial mucous 
membranes is considerabl}' reduced. Further- 
more, these methodical breathing exercises 
ser\'e to ‘Tiarden” the nasal mucosa so that it 
^ill no longer react with swelling and irritation 
to exposure to cold air, for example. The 
prevention of this nasal irritation is all the more 
significant since it is communicated, \-ia the 
nasopulmonarx* reflex, to the bronchial mucosa. 
In other v,ords, the hardening of the nasal 
mucosa through these exercises is of more 
than local benefit. 

Patients r\ho have mastered the technic of 
these exercises are not infrequently able to 
“hum away” an immment attack, as well as 
to stop coughing, by means of short humming 
expirations and slow inspirations through the 
nose. However, it usually takes a long tune 
until the patient learns to return to ph\*svologic 
respiration so completely that it becomes 
second nature with him, and so that he 
automatically breathes in this manner c\en 
during phj-sical exertion. 

Other phN-siotherapeutic methods have been 
emploj'ed. Bisquert et al.-*'* employ mechani- 
cal and manual massage, and ^ucative and 
correctiN e respirator)' exercises, while Weiser*** 
faxors massage and rhj'thmic compression of 
the thorax, in conjunction with breathing 
exercises and regulated gx-mnastics. As a 
result of these measures, expiration is facili- 
tated, x'ital capacitx' increased, emphx'sema 
prex'ented, and musculature and circulation 
improx'ed. Phx-siotherapy can be begun exen 
during an attaci., but must be continued for 
months or x'ears if the improxement is to be 
maintained. 

Since the thorax often becomes rigid in 
chronic asthma, Ylppoe“* and other authors 
recommended intensix'e therapeutic gxTiinastic 
exercises to render the thorax more mobile. 

L , . tnd Moor, O Rev.dulena 

de pedut 14- 4S4. 194J 
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Ylppoe dexised the two-bottle sx-stem to 
accustom children to deep breathing. 

Tzcnxtc Two bottles, each of a capacitx of about 
2 liters, are conceded xnth rubber tubing, and one of 
them IS filled with n ater. The child blows air into the 
full one through the mouthpiece of a rubber tube. 
This pre^ure forces the xxater to flow through a glass 
tube into the other bottle The second container may 
also beelexatfd somewhat, in which case the expiration 
must be even more xigorous. 

After a fexv months of this exercise, the 
thorax becomes less rigid, the chronic bronchitis 
improves, and the asthma attacks become 
milder m the majority of children. Gay-^'* 
reported satisfactoi)- results with this method. 

Another x'erx' helpful devnce, particularly 
for the treatment of chronic bronchitis asthma, 
is the pneumatic chamber. It is a hermetically 
sealed air-tight chamber made of steel or 
reinforced concrete in which a positixe pressure 
of 0.4 atmosphere is attained through the 
introduction of compressed air. This pressure 
causes the bronchi and the bronchioles to 
expand, thus reliexing the bronchial spasm. 
According to Barach and Swenson,®^^^ the 
bronchial lumens become 1 to 2 mm. wider as a 
result of breathing under these conditions. 
At the same time the diaphragm is lowered, 
so that the lungs can e.xpand, thus permitting 
deeper breathing Howexer, not only does 
mspiration become deeper and easier, but 
e.xpiration is also prolonged. Moreover, the 
increased blood flow through the bronchial 
mucosa defimtely favors expectoration; fur- 
thermore, the circulation is rehex ed and 
cardiac action improx'ed. 

The idea of aiding a patient w ho is struggling 
for air by suppljang air is so apparent that it 
was already attempted centuries ago by 
ingenious and pioneering spirits The first 
pneumatic chamber is said to hax'e been built 
of bnckin the sexenleenlh centurx' in England, 
by Henshaw. French inxestigators then de- 
x'eloped the idea of treatment by means of 
compressed air. But it was not until the end 
of the last centurx' that technicaUx- perfect 
pneumatic chambers were constructed of steel. 
Unfortunately, only verx- few institutions in 
this counti)' have such facihties. 

Finally, it should be mentioned that di- 

*»*• GxT, L N EitEd by CvCE*. L Ann Allergy 5 1X3, 1945 
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athermj to the chest sometimes enables and Rienhoff*'« tried bilateral resection of the 
patients with bronchitis asthma to raise postenor puImonar> plexus in 21 patients and 

sputum more readily reported that 8 of them were strikingly 

(4) Surgual Measures * experienced no relief and 9 died 

after the operation These authors state that 
Operations on the nose sinuses, and tonsils the entire pulmonarj plexus on both sides 
in asthmatic patients ha\e been discussed m must be completely resected if real relief is 
the relevant sections and bronchoscopic treat to be expected for the anatomic and physio 
ment has been described on page 633 It^ic observations point to a dual innervation 

Here we shall confine discussion to those of each lung, passing through both the vagus 
surgical measures that aim to interrupt the and the sympathetic trunks 
pathways between the central nervous sj-stem Another important question concerns the 
and the bronchi — in other words, to abolish tjpe of anesthesia to be employed when any 
the bronchoconstrictor impulses The pbysi kind of surgery is required in the case of 
ologic basis for the surgical treatment of asthmatic individuals Andre and Grove^^^^ 
asthma has been reviewed hy Miscall and found general anesthesia safe provided the 


Rovenstme’"* Needless to say, surgical in 
tervention of this kind is fraught with con 


patients were properly selected and prepared, 
and an operative method used that combined 


siderable danger, and should be restricted to kgkt anesthesia with carbon dioxide and 
patients for whom all possible methods of oxygen hyperventilation Gay and De Takats 
therapy have been exhausted, who are critically prefer ether, for the reason that it readily 
ill, and in constant danger of death from abolishes vagal reflexes while Prickman*^” 
asphyxia as a result of obstruction of the is of the opinion that it should be avoided in 
bronchi by tough mucous plugs and from cases m which asthma is secondary to bron 
cardiac failure chitis because it tends to produce bronchial 

The following operative procedures have irritation and thus to pave the way for post* 
been employed unilateral sympathectomy, operative pulmonary complications Prick 
unilateral vagotomy, unilateral stellate gan man and Gelbach*^’® advocate spinal or intra 
glionectomy, and unilateral and bilateral venous anesthetics in the infectious types of 


posterior pulmonary ‘ plexectomy ” 


asthma Preoperative control of cough with 


Unilateral syropathectomy, performed by out opiates elimination of offending allergens, 
K-uemmel m 1923, and right vagotomy, both inhalant and nutritional, and avoidance 
performed by Kappis in 1924, have sub of exertion, temperature changes, dust, and 

sequently been repeated in many hundreds of smoke tend to reduce postoperative complica 
cases by numerous authorities {Hesse*”*) tions It is frequently advisable to postpone 
After the first wave of enthusiasm died down operation on such patients until warm weather 
as a result of the disappointing fact that In a senes of 142 asthmatics subjected to 
permanent benefit could not be achieved from major surgical procedures six cases each of 
these measures, operations of this kind were postoperative pneumonia and atelectasis de 
abandoned On the other hand unilateral velop^ and severe asthma in four 
and especially bilateral stellectomy, according \Vhen local anesthesia is necessary, the 
to Leriche and Tontainc.^*^* often produce physician should first ascertain by means of 
highly satisfactory results Malherbe**’* and mtracutaneous tests that there is no hyper- 
TapeUa 2«2 obtained good results with procaine sensitiveness to the drug he plans to use 
and alcohol infiltration respectively, into the Allergies of this kind are not at all rarely 
stellate ganglia on one or both sides Gay 
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encountered, especially in relation to procaine 
and other cocaine derh’athes, while occasional 
instances of hj'persensitiveness to epinephrine 
have also been observed. 

In connection with these remarks, it should 
be added that the risk of operating on asth- 
matic patients for the various surgical indica- 
tions is not too great, pro\'ided the\* have 
received adequate preoperatne care (Gaarde 
et al.-*^). However, asthmatics who undergo 
upper abdominal operations are more likely to 
suffer postoperative pulmonary* complications, 
including severe exacerbations of the attacks, 
than are those who have lower abdominal 
operations. Needless to say, surgerj' should, 
ii possible, alwaj’s be performed during a 
SA-mplom-free mteival, or the attack should at 
least be properly controlled before surgerx* is 
attempted. 

18. Prognosis anti Results of Tre.atme.\t 

The questions as to the prognosis tnasthma 
and the efBcacj- of therapy are by no means 
easy to answ er. 

If one were to remain content with the 
patient’s status at the time of discharge, 
either from the hospital or from ambulatoiy 
treatment, one could say that the majority 
showed considerable improsement or e\en 
entire freedom from s>'mptoms. Unfortu- 
nately, howe\er, this means nothing at all, 
since more or less se\ere relapsesalmostalwax's 
occur sooner or later. It is more informathe, 
therefore, to discuss the clinical results m the 
x'arious forms of asthma. 

The large group of allergic asthma, including 
that due to pollen, is today readily amenable 
to treatment. Suitable prophylactic hj-po- 
sentization and deallergization methods are 
capable of producing really satisfactory- results. 
The prognosis is good here, and absolute “cure” 
is possible. The same is true when the al- 
lergens are such that they are easily avoidable. 

Bronchitis asthma will also, to a great 
extent, respond to treatment. But certain 
special factors must be considered here. For 
one thing, therapy should be instituted as 
early as possible, otherwise chronic bronchitis 
and emphysema may have reached such a 

G\aue, F. W., PMCDtiN. L. E , and RASzxawsD. H J : 
ill. 1942. 


point that complete recovery is difficult, not 
to say impossible. Furthermore, the pre- 
disposing factors and contributory causes 
must always receive due consideration, and 
both melaspecific and nonspecific measures 
should be given the attention that their 
importance merits 

Psyxhogenic asthma is curable only if the 
physician can succeed in remo\Tng or alien- 
ating the underlying psychic factors, a feat 
that is not always possible. Nevertheless, an 
understanding physician can often achieve great 
and lasting relief in such patients. 

The greatest difficulty, however, is pre- 
sented by the pathergic forms m which a 
mai’Ked nonspecific bypenrrilabYli'ty ol the 
bronchia! mucosa has usually developed 
Here iodides, cardiotherapy, peptone and 
tuberculin hyposensitization, fever treatments, 
respiratory exercises, pneumatic chambers, and 
the like, play the most important part The 
prognosis is, as a rule, not too favorable for 
this group, for every cold, or any e.xertion or 
excitement, is capable of evoking new attacks 
On the other side of the ledger is the fact that 
even very severe attacks are rarely dangerous 
to life It IS true that several hundred deaths 
have been reported in the past few j-ears, but 
these represent only a very small mortality 
rate in \xev\ of the millions of patients suffering 
from asthma. Most dangerous, m this respect, 
is the use of morphine, to which many succumb 
every year 

A particularly weighty factor is whether or 
not emphysema, bronchiectasis, or m}-ocardial 
damage is present. These conditions definitely 
do abbreviate the span of life. 

Also of great significance in relation to the 
prognosis are the patient’s personal character 
and, regrettably, his financial situation. It is 
certainly rasier to achieve marked improve- 
ment if the patient is ene^etic and intelligeiit, 
and at the same time cooperative — and, above 
all, if he is in a position to take proper care of 
himself. 

Ail in all, it may be said that asthmatics 
reach a relatively advanced age, provided, of 
course, that the physician is able to keep the 
conditioQ under control. However, life in- 
surance analyses by and by Dublin 

““to. H : J. AUfrgy 4- 122, 1913. 
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and Marks, reveal a higher ratio of actual 
deaths than would be expected statistically 
Thej blame it on the resultant cardiac HispgigA 
Lastly, certain other data may be of interest 
here Rackemann^"® reported 213 cures at 
the end of two years among 1,074 cases, 
representing approximatelj 20 per cent, by 
the end of four jears, the proportion of the 
original number still free from symptoms was 
onlj 12 per cent linger*”' reported the 
following final results in a series of 207 
20 per cent were symptom-free after one year 
or longer, 50 per cent showed improvement, and 
10 per cent had died— but only 6 out of these 
20 individuals had died of asthma Recently 
Unger and Wolf*”* reported on an additional 
252 cases with approximately the same 
findings It IS significant that the outlook 
for life and for freedom from symptoms was 
far worse in the cases that had been classified 
as "chronic” m comparison with the ‘ par 
oxysmal” group Witts*”* also arrived at a 
value of 20 per cent of cures However, 
Vaughan'*' warns “Of any group, 85 or 90 per 
cent may still be having difficulty six years 
later ’ 

From this it may be seen that it is extra- 
ordinarily difficult to decide whether an 
asthma patient has been cured or merely freed 
of his symptoms 

In conclusion, one more important point 
must be considered The great majonty of 
physicians are of the opinion that asthma is 
not a dangerous but practically an incurable 
disease Although they naturally refrain from 
expressing this opinion to the patient, the 
latter % ery soon senses this pessimistic attitude, 
which often does immeasurable harm psychi 
cally and consequently physically The phy 
sician whois convinced that many cases can be 
cured and that almost all can be considerably 
improved, and who is able to communicate this 
conviction to his patient, possesses the most 
important prerequisites for success 

B ALLERGIC BRONCHITIS 

Much that has been said with respect to 
asthma, particularly concerning the pre- 

Dublin L I and Mibks H H Mortality of Risks With 
Asthma A Life Insur Med Directors Am »M 
r«" RACKEMaxN F M Arch Int Med 50 819 H02 
«<« Unger L J Allergy T 364 1036 
t.« Idem and Wole A A JAMA 121 32S, 1S4J 
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disposing and precipitating factors also applies 
to allergic bronchitis The first organized 
discussion of this condition was contributed by 
Waldbott*”' along with a report of 10 cases 
Van Ordstrand and Ernstene’”" and Thomas 
and Taylor*”* have analyzed senes of 60 and 
100 cases, respectively In addition, numerous 
other reports have appeared 

Although not nearly as common as asthma 
allergic bronchitis is by no means rare It 
can arise at any age, but appears to be some- 
what less frequent m the first two decades of 
life as compared to asthma There are no 
significant differences in the sex incidence 

The pathology of this condition is unknown 
Presumably, the allergic reaction results m a 
localized edema and dilatation of the blood 
vessels of the bronchial mucous membrane 
along with bronchorrhea Apparently there 
IS no bronchospasm 

With regard to predisposing factors, a 
positive family history of allergic diseases is 
obtained m a considerable proportion of 
patients, indicating a constitutional predis 
position Moreover, a very high percentage 
of the cases have or have had one or more 
other allergic diseases, most notably allergic 
rhinopathy, but also frequently including hay 
fever, asthma, urticaria, angioneurotic edema, 
neurodermatilis, infantile dermatitis, and mi 
graine In addition, preceding upper respira- 
tory infections, such as coryza influenza, 
pertussis, and pneumonia, or operations on the 
nose, paranasal sinuses, or tonsils often appear 
to pave the way for bronchial sensitization 
The etiologic agents are predominantly the 
mhalant allergens, chiefly' house dust, feathers, 
cottonseed, animal danders, and orris root 
When the causative substance is seasonal, 
such as pollens or molds the condition is 
naturally seasonal in its occurrence Some 
instances of “winter bronchitis” may also be 
examples of allergic bronchitis, as in a case of 
Vaughan’s*'whowa5 sensitive to house dust and 
feathers, but with seasonal symptoms Other 
cases have perennial manifestations with 
seasonal fluctuations Foods are of much 
Iplis importance, while the possibility’ of 
bacterial hypersensitiveness as a cause requires 

omWaloMTT G L j Lib a Clin Med 13 943 1928 
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further investigation The intelligent and 
observant patient will not rarelj'be cognizant 
of the responsible agent. Thus, the junior 
author has seen a 32 year old man with recur- 
ring parovj'sms of cough and mucoid expectora- 
tion of four years’ duration w inch were stated 
b}’ the patient to be due to drinking coffee. 
Personal and family histories for other allergies 
w ere entirely negative. Intradermal skin test 
with coffee extract and Prausnitz-Kuestner 
passhe transfer were markedh’ positive 
Avoidance of the be\-erage led to complete 
disappearance of sjmptoms withm 48 hours, 
and on three subsequent occasions indulgence 
was followed b}’ paroxj’sms of cough. The 
senior writer obseiwed the case of a 45jTarold 
phj"sician who had a most severe bronchorrhea. 
The sputum contained an abundance of 
eosinophilic cells The colleague was treated 
for bronchiectasis for a long time without 
results Finally an autogenous sputum x-ac- 
cine brought lasting cure (obseivation time, 
five years). 

The outstanding sj-mptom of allergic 
bronchitis, as already indicated, is cough, 
which may be chronic, recurring, spasmodic, 
or paroxj'smal. In some instances, an explo- 
sive qualit>* is present. The expectoration 
consists of X arjing amounts of mucoid sputum, 
and rarely of mucopurulent material. Occa- 
sionally the sputum is blood-streaked during an 
especially sex ere paroTj-sm. Not infrequently, 
howex’er, the cough is entirely nonproductix-e 
and of a hacking nature. At times, the cough 
is so sex-ere that x-omiting superx’enes. Gen- 
erally, cough and expectoration are greatest 
on first arising in the morning and on retiring, 
and almost alw aj’S exacerbated during physical 
exertion. Some minor wheezing, or as some 
patients more accurately describe it, “rattling” 
in the chest, may be present at times, but it 
is neither a consistent nor a prominent part of 
the sj-mptomatolog}'. Dj-spnea, in the absence 
of complicating asthma, does not occur. Vague 
discomfort and “soreness” in the chest are a 
common accompaniment of the cough, and 
occasionally hoarseness and sore throat appear. 
Many patients complain of malaise, easy 
fatigability, loss of appetite, weight loss, and 
excessix-e perspiration. Fever is not present 
except when there is associated infection. 

The phx'sical examination is not char- 
acteristic. Usually, the lungs are dear and 


nothing more will be found than the txpical 
appearance of allergic nasal mucous mem- 
branes. Sometimes moderately coarse or 
coarse gurgling rales are heard, predominant!}’ 
during inspiration and chiefly at the bases of 
the lungs. There is no prolongation of the 
expiratory' phase of respiration. 

Roentgenograms of the chest often show an 
increase in the peribronchial and perix’ascular 
markings, and a w idemng of the hilar shadows 
— but this is not of diagnostic significance. 
Lipiodol bronchograms may be necessary’ to 
rule out bronchiectasis, and sometimes bron- 
choscopy to differentiate chronic infectious 
conditions, neoplasms, non-radio-opaque for- 
eign bodies, and the bke Aside from a 
moderate degree of blood eosinophilia in a 
small percentage of cases, the routine laboratory’ 
studies are not informative. However, we 
have found the presence of eosinophils m the 
sputum to be a fairly consistent finding, and 
decidedly helpful when present 

The differentiation from asthma can be 
made on the basis of the symptomatology’ and 
the physical signs, particularly the absence of 
significant degrees of wheezing and dyspnea, 
and of evidences of interference w’ith expira- 
tion. Differentiation from other forms of 
bronchitis is more difficult and may depend 
largely on the nature of the sputum, the 
absence of associated signs of infection (pre- 
ceding coryza, fex’er, leucocytosis, accelerated 
erythrocyte sedimentation rate, V'eltmarm 
reaction), the presence of sputum eosinophilia, 
and in border-line cases, on the response to 
sulfonamide and penicillin therapy. The fea- 
tures of bronchitis asthma and of the sino- 
bronchial syndrome, and the frequency with 
which infectious bronchitis complicates bron- 
chial asthma have been accorded sufficient 
discussion elsewhere. It should also be noted 
that a mild cough is often present m severe hay 
fever, presumably due to the postnasal dnp. 
Needless to say, other causes of chronic or 
recurring cough, including pulmonary', cardio- 
vascular, and mediastinal lesions, should be 
considered in the differential diagnosis. 

In summary, the diagnosis depends on a 
histoiy* of chronic or spasmodic bronchitis, 
otherwise ine.xplicable, a prex’ious personal 
and often family history of other allergic 
diseases, frequently a finding of eosinophils in 
the qiutum and sometimes of blood eosino- 
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philia, and the exclusion of other diagnostic 
possibilities by appropriate methods 
As noted elsewhere (p 563), this condition is 
intimately related to allergic mucosal in\ol\e 
ment of the upper respirator) tract giv ing rise 
to allergic cough — in fact, the only basic differ 
ence is one of the location of the sensitized 
tissue There is no doubt that many of the 
cases are really instances of allergic tracheo- 
bronchitis 

The relationship of allergic bronchitis to 
asthma is a moot question Colmes and 
Rackemann”*^’ and Kahn’^” consider it to be a 
preasthmatic manifestation Certainlj, their 
cases and many others followed for a sufficient 
length of time ultimately de\ eloped un 
mistakable asthma, particularly if untreated 
On the other hand, many patients obser\ed for 
years, persist with uncomplicated allergic 
bronchitis without even remote evidence of 
asthma There is considerable reason to 
think that allergic bronchitis predisposes to, or 
actually is the fundamental cause of bronchi 
ectasis (Watson and Ribler**'* and others) 
Emphysema is not a common complication 
The methods of establishing the etiologic 
diagnosis conform with those used m asthma 
(p 627) W'e shall merely warn against undue 
dependence on skin tests, and recommend, m 
addition to a carefull) taken histor), the 
employment of bronchial environmental, 
avoidance and re exposure tests 
Treatment should follow the recognized 
methods, depending on the causative factors, 
with particular emphasis on avoidance and 
elimination when feasible The usual expec- 
torant drugs are often singularly ineffective 
H)’posensitization generally gives satisfactor> 
results Thomas and Taylor'’’® found that 
the response to therap) was better when the 
S)'inptoms had existed for less than three 
years, in individuals under 30 >eais of age, 
and possibly when there was marked blood 
eosmophilia The prognosis is favorable in 
the majority of properl) treated cases 

C ALLERGIC DISEASES OF THE LUNG 
I Allergic PvEUiio\iA 
As early as 1912, Schlecht and Schwenker**** 
observed that extensive eosinophilic pneu- 

Kahn IS J Lab i- Clin Vied 11 n97. 1M7 
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montas appeared following intratracheal ad 
ministration of the antigen in mtraperitonealiy 
sensitized animals Friedberger and Busson 
reported the production of ‘ sterile anaph)lac 
tic pneumonia” in guinea pigs allergized to 
horse serum, following insufflation of horse 
serum into the trachea More recent experi 
ments have shown that the manifestations of 
allergic pneumonia in animals assume a 
variety of forms Some of the animals present 
ordinary lobar pneumonia (Fried””), often 
associated with fibrinous-exudative pleuntis 
(Nomura), while others develop focal pneu 
moma (Krauspe and Thiess) or interstitial 
pneumonu (Ishioka) In highly sensitized 
animals, the most important pathologic find 
mgs in allergic pneumonia are extensive hemor 
rhages aggregations of large numbers of 
eosinopiiile cells, perivascular accumulation of 
histioc) tes, “fibrinoid ‘w elhng” of the mtima of 
the vessel walls, emph)sema, and atelectasis 
(Walthei^**®) \ccordmg to Cannon et al 
the pnmar) effect of the antigen-antibody 
reaction in the lungs is an increased capillary 
permeability 

Moreover, allergic manifestations in the 
lungs can also be elicited when the reinjection 
IS given into the pleural cavity (Michelazzi) 
Lastly, these responses can also be evoked by 
wa) of the blood stream Thus, in perfusion 
experiments on the isolated lungs of dogs that 
had been treated three weeks previously with 
polypeptides, Burstein and Olivier”*'’ produced 
atelectasis and infarcts b) emplo) mg citraled 
blood to which a solution of the same poly 
peptides was added Animals that had not 
been sensitized showed few , if an) , changes m 
the lungs following the same procedure 
'Wifti regard to 'numan’oemgs re!aiiveiy‘’iew 
observations suggesting the existence of pneu 
monta of allergic origin hav e as ) et been made 
Pilz,**“ for one, observed pulmonary lesions 
with fever that both clinically and roent 
genologicaily simulated pneumonia, following 
administration of nirvanol, he interpreted 
these as manifestations of an allergic enanthem 
of the bronchial mucosa EUis and Me 
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Kinlay-*^* and GraAcsen"'^' each reported a 
case of massive migratin'; atypical pneumonia 
of unusual duration, presenting a marked 
eosmophilia and accompanied by high fe\’er 
that was grossly disproportional to the degree 
of prostration. Hj-persensitiveness toprontosil 
was discovered to be the cause in both in- 
stances Cole and Koms-’^‘ obser\ed an 
instance of bronchopneumonia in a child, 
with recurring angioneurotic edema and an 
eosinophilia of 54 to 84 per cent , they hazarded 
the opinion that this picture might be an 
e.xpression of angioneurotic edema of the lung. 
\'aughan and Hawke^^^ also reported a case 
with roentgen changes in the lung, which, in 
ATew of the rapid disappearance of the SAmp- 
toms, was interpreted by these authors as 
attributable to angioneurotic edema. Castle- 
den and Hamilton-Paterson’''* described under 
the term “bagassosis” a series of cases of an 
acute, afebnle pneumonic disease caused by a 
protein antigen m the dust of bagasse — the 
broken stalks of sugar-cane employed as an 
insulating material. Skm tests were positue. 
Resolution of the pulmonarj' lesions was 
sometimes long delayed. 

According to \\’aldbott and Snell,’"* pul- 
monary* infiltrations resembling bronchopneu- 
monia may arise as the result of allergic shock 
and of severe asthma, especially in young 
children. In attempting to differentiate this 
type of pneumonia from other pulmonary 
lesions, the following clinical features were 
found to be of diagnostic significance: the 
presence of an afebnle stage, aa ith collapse and 
associated asthmatic symptoms; less scA'ere 
systemic manifestations and a shorter duration 
than in ordinary pneumonia; and a relaliA’ely 
loAv leucocyte count at the beginning of the 
febrile period. This concept is of definite 
importance, from both diagnostic and thera- 
peutic A'iewpoints First, it indicates that a 
history of “pneumonia” in an allergic child, 
particularly at the time of the first attack of 
asthma, may refer to an allergic pulmonary 
reaction rather than to a primarj' infection. 
Second, in treating such “pneumonia,” re- 
peated small doses of epinephrine to combat 
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the edema, and elimination of contact w ith the 
allergen, may be of paramount Aalue and 
may CA'en constitute a life saAing procedure. 

Lastly, mention is still to be made here of 
the reasons that lead Lauche,’"* Renaud,’*"’® 
and other investigators to regard lobar pneu- 
monia as the result of sensitization to pneumo- 
cocci. Tlie A-anous forms that this disease 
takes suggests the idea that they may be 
attributable to different states of reactiA-ity 
of the body The newborn infant is not 
capable of reacting to a pneumococcic infection 
AAith exudation, as is the case later m life, the 
infection therefore expresses itself in the form 
of a sepsis In young nursing infants, pneu- 
mococcic infection of the lung presents the 
picture of a disseminated focal pneumonia; in 
nursing infants m the first year of life, more or 
less confluent foci are formed, while it is only 
in older children that the typical picture of 
lobar pneumonia is obserA'ed Furthermore, 
in adults as w ell as in children, the same micro- 
organism can elicit in one case characteristic 
lotor pneumonia, with the usual febrile course 
and alveolar exudates, in another, small foci 
of inflammation, with atypical feA*er and 
A'aryingly constituted exudates, and in still 
others, only central m\*oK'ement. The pneu- 
monic lesion, therefore, A*aries according to the 
body’s immunologic slate. 

Lauche, as well as Renaud, assumes that 
repeated minor infections with pneumococci, 
in the course of common colds or gnppe, 
sensitize the organism, and that A\hen there is 
reinfection of the respirator)* tract Avith pneu- 
mococci, pneumonia results. Fibrinous pneu- 
monia is thus to be regarded as the reaction 
of a senstitized indiA’idual to the pneumococcus 
or it products There are two distinct phases 
in this disease: the first, present in the begin- 
ning, IS the specific phase, expressed by edema 
of the alA-eoli, followed by marked engorgement 
(stage of red hepatization) , the second is that 
of gray hepatization, characterized by leuco- 
ry’te inA-asion of the exudate present in the 
alA'eoU. The first phase represents the allergic 
reaction; the second and successive phases 
are the same as those encountered in all other 
inflamm ations of the lung Experimentally 
it IS neA*er possible to produce pneumonia 
Avith the A-erj* first injection of pneumococci. 

»*»Lacche, a LuDgenealzueodungen In Handb. <L path. 
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This bungs on only a local inflanunation 
iihich IS followed under certain conditions by 
septicemia On the other hand repeated 
injections of pneumococci in partiallj im 
munized animals can produce diseases of the 
lungs corresponding to pneumonia in human 
beings (Sharp and Lake De Wadsworth 
Stillman and Bransch) 

Rich and Gregory found that expen 
mentall> produced rheumatic pneumonitis was 
basically identical w ith the pneumonitis caused 
by sulfonamide sensitivity and that both 
exhibit the primary capillary damage char 
acteristic of focal anaphy lactic reactions 
They consider this evidence in support of the 
view that rheumatic pneumonitis may be 
allergic m origin 

2 TRA^SIEv^ PutMONARA Intotrations 
(Locfeler. s Syndrome) 

Loefller*^^ first called attention to a clinical 
syndrome characterized by transient and 
migrating pulmonary consolidations by the 
comparativ e absence of symptoms and physical 
signs and by the presence of a blood eosmo 
philia ranging from 10 to 60 per cent There 
IS rarely any fever and the general condition 
IS virtually undisturbed The consolidations 
persist for only a few hours or at the most 
for three to eight days and maybe followed by 
similar involvement of other portions of the 
lungs The sputum often contains large 
numbers of eosinophils To this description 
Hansen Pruss and Goodman after an 
analysis of six cases added the followmg 
features leucocytosis as well as eosinophilia 
persistent severe asthma lack of responsive 
ness to the known sulfonamide compounds 
and a h story of frequent upper respiratoiy 
infections However Breton*^** and others 
found that asthma is not an essential feature 
of the syndrome 

This condition has been referred to by 
a variety of terms including transitory 
pulmonary infiltrations associated with eosmo 
philia allergic pneumonia eosinophihcmfiltra 
tion of the lungs allergic pulmonary consohda 
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tions eosinophilic lung and edema allergicum 
pulmonis thereby leading to some confusion 
The d agnosis of these cases ah avs requ res 
the use of roentgenograms of the chest The 
fleeting migratory shadows may be extensive 
and irregular in shape or small and round 
thqr may be fleecv or dense unilateral or 
bilateral and may involve the entire lung or 
be limited to one lobe Hennell and Suss 
man*^ found the roentgen features to consist of 
areas of homogeneous density of varying size 
simulating tuberculous suppurative broncho 
pneumonia or phases in the course of Boeck s 
sarcoid Narrow platelike densities are fre 
quently seen extending obliquely caudad and 
laterally a type of shadow that seems to be 
unique to this condition They bel eve that 
certain cases oa:ut m connection with pen 
arteritis nodosa and may terminate fatally 
It was once believed that these consolida 
tions were caused by bronchial spasm combined 
with secretory stagnation This coincided 
perfectly with the concept of local atelectasis 
due to bronchial occlusion as a transitory 
process dense enough to cast a shadow in the 
roentgenogram The earlier assumption that 
edema or atelectasis is the underlying anatom c 
change has been superseded by von Meyen 
burg s *** postmortem studies on four acci 
dental deaths He found that infiltrations 
were of pneumonic type with exudation into 
the alveoli and with eosinophil c infiltration 
of both the alveoli and the interstitial tissue 
justifying the existing clinical impression that 
the lesion is a consolidation There was also 
an inflammatory involvement of the pleura 
and interlobar fissures Tubercle bacilli and 
Ascans larvae were not demonstrable In 
Vtaldbwtts?'** case the sections ftoro. the Lun^ 
showed small areas of edema infiltrated with 
leucocytes at their periphery Gravesen*’ * 
states that it is the interstitial tissue of the 
lung that IS hypersensitive 
^\hlle Loefller was inclined to believe that 
vanous etiologic agents were operative 
Engel“^ on the basis of a very interesting 
observation assumed the condition to be 
attnbutable to an underlying allergy In 
Shanghai Engel observed that each y ear at the 
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end of May an appreciable percentage of the 
population was afflicted with a characteristic 
cough. This condition was known as “prix’et 
cough’’ among lajmen, for they assumed 
that it w as caused by the pollen of the bush 
Ltgiistrum. The disease begins w ith headache, 
moderate fever, and a cough w ith a clear yellow 
sputum. The physical findings are slight, 
the general condition is good. Roentgenologic 
examination reveals intense sliadows, some- 
times isolated, sometimes multiple, usually 
small, but occasionally extending over an 
entire lobe — in short, a picture similar lo that 
of pneumonia or of an early tuberculous 
infiltration. The pulmonary* changes often 
disappear within twenty -four hours, some- 
times in a few da)-s The strict dependence 
on the season, and the high degree of cosino- 
philia, strongly suggest an allergic origin. 
The real cause is unknown; skin tests with 
privet pollen are negative Meyer^^* also 
considered the etiologj* to be pollen sensiiixity. 

Since the publication of these reports, 
numerous similar cases have been described, 
particularly in children (Soederling,-*** 
Weber, Smith and Ale'cander*^*'), though 
also m adults (Stefano,-*®- Hoff and Hicks, 
Lavier et al.,**“ Baumann,-'*' Jones and 
Souders,*'“ Miller-'*'). In some of these 
patients, parasites (ascaris, amebae. Fasciola 
hepalica) w ere found in the intestines. Since 
intramuscular injections of emetine m a case of 
tj-pical Loeffler’s sj-ndrome produced a dra- 
matic clearing, Randall'^* raised the question 
whether, in districts where amebiasis is en- 
demic, the condition may not be of amebic 
origin. Wright and Gold,*'*® on following 
15 cases of creeping eruption (cutaneous 
helminthiasis due to Ancx'lostoma braziliense 
or lar\a migrans) by means of serial X raj's 
of the chest, found Loefller’s sjudrome in 9. 
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Similar findings have also been reported 
in association , with trichinosis (Slowey*'^®), 
chronic brucellosis (Elsom and Ingelfinger*'"'), 
bronchitis and asthma (Smith*'”), and tuber- 
culosis (Leitner**'®). 

The pulmonarj' manifestations were con- 
sidered by these authors to be an expression 
of allergj', and in some cases of infestational 
allergj*. It has long been known, of course, 
that direct pulmonarj- involvement occurs in 
the course of infestation with Strongj'loides 
stercomlis and with Xecator americanus 
(Berk*'*') Hence, careful and thorough study 
of the sputum and stools for ova and parasites 
is advised in exeij- case in which Iransiloij' 
pulmonarj- infiltrations appear associated with 
eosinophilia. However, considerable e\ndence 
rules out this possibility in true Loefiler’s 
sj-ndrome and favors the concept of an allergic 
etiologj' Wnght and Gold*'*® found no ova 
or parasites in the stools in their cases despite 
repeated examination over a period of time, 
and most of their patients reacted to skin 
tests with extracts of nematodal parasites. 
Zweifel**’* demonstrated sensitivitj' to Ascans 
extract in a significantly larger percentage of 
cases of Loefller’s sj-ndrome than in normal 
persons or those with ascaridiasis. In 
Maier’s*'"* senes of 100 cases, oN’er half dis- 
played other allergic manifestations either 
before or at the time of the illness Inci- 
dentally, he found only 2 patients with active 
tuberculosis. 

It is apparent from the above discussion 
that transitorj' pulmonarj- infiltration with 
eosinophilia is not a disease in itself, but 
rather an expression of an allergic reaction 
in the bodj- Since no uniform cause has been 
demonstrated, the di\ersified list of etiologic 
factors lends credence to the \-iew that it is 
an allergic phenomenon. 

It should be pointed out that the course is 
not alwaj-s acute. The form described by 
Loehr and bj- Leon-Kindberg differs in that 
the sj-mptoms are severe, almost like those of a 
septic process, and that the course is extremelj' 

***St0WE\.J F Aon Int Med 21: 130, 1944 
“•EtsoM, K A. and Ingewc»ge», F J Ann lot Med 16- 
995. 1942 

*•-* Smith. J H South M J 36. 269, 1943 
•‘■•IjErrsEa. S J AcUmed ScandinS' 97 473, 1938 
« * Bsav. J E Cone^pondence, J N M A 127: Jj 4. 1943 
»-5Z«T:irEi,E HeLet med acu 11:117,1944 

«-• Musa, C . ibid 10. 93, 1943 




664 


Allergy 


protracted, persisting for months Kartage 
ner^”^ described a case charactenzed bj 
chronicity and mildness of the S)rmptom5, 
including indefinite back and chest pams, 
subfebrile temperatures, nocturnal sweats, 
and headaches 

The relationship of Loeffler’s 53mdrome to 
tropical eosinophilia has not been entirely 
clarified The latter is a newly recognized 
disease, endemic in certain tropical r^ions, 
and charactenzed by chronic paroxysmal 
cough, frequent attacks of asthmatic breathing, 
weakness, anorexia, weight loss, marked leuco- 
cj tosis and eosinophilia The symptoms, 
physical signs, and response to epinephrine 
resemble those of asthma X ray examination 
of the chest reveals findings resembling those 

« ’Ka*taoins*, M Schwtii med Wchnwhf Tt Stt, 1942 


of acute mihary tuberculosis, or small broncho- 
pneumonic foci The etiology is unknown, 
but the dramatic response to arsenotherapy 
(neoarsphenamine, mapharsen, carbarsone) 
suggests a spirochetal or protozoan causation, 
while the cheese mite, Tyroglyphus has been 
found m the sputums of some cases Apley 
and Grant*^^* state that any differentiation 
between this condition and Loefller’s syndrome 
IS more apparent than real, and that the grada- 
tion between cases illustrating the two diseases 
renders it more profitable to consider them as 
the manifestation of one type of disease 
process 

In vieiv of this fact, a short course of 
arsenical therapy may be justified m cases of 
Loefller’s syndrome WiUer^^" reported good 
results with mapharsen in one case 

x'AricT / (DdCxAMT C H Lascet 1 807 1949. 
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T he role oi the gaslro-inteslinal tract in 
the pathogenesis of allergic diseases is 
manifested in three ways. First, under certain 
ph\-sio!ogic and pathologic conditions, in- 
adequately digested and even unaltered pro- 
teins, as w ell as drugs, may be absorbed by the 
gastro-intestinal mucous membranes and thus 
reach the blood stream (W'alzer”*). While in 
most indiN-iduals this is not followed by 
untoward reactions, in some the resorbed 
substances assume antigenic properties. Cases 
of this kind properly belong in the categories of 
nutritional or drug allergies, the gastro- 
intestinal tract is here merely the portal of 
entrj' of the allergen. The localization of the 
cbnical response may \'an,* from case to case, 
depending on which structure is the shock 
tissue. For example, ingestion of egg may 
cause an attack of asthma m one instance, 
migraine in another, and urticaria m a third. 
Second, the allergic reaction may take place in 
the gastro-intestinal tract itself, prodded the 
latter is the shock structure The causatue 
allergens in these cases are, as a rule, foods; 
sometimes, however, they may be drugs 
administered either enterally or parenterally, 
pollens, hormones, biologic preparations, or, 
lastly, endogenous allergens formed in the 
digestive tract. Third, gastro-intestinal al- 
lergic manifestations may be merely one of the 
S}-mptoms of an anaphylactic shock or consti- 
tutional allergic reaction. As a single example 
of this tj-pe may be cited Derbes and 
Bruno’s"*’” cases of serum disease simulating 
acute surgical abdominal conditions. 

The clinical manifestations of allergic in- 
xolvement of the gastro-intestinal tract are 
determined bj* the site at which contact with 
the alle^en is most mtensh e. Any portion of 
the tract, from mouth to anus, may be affected, 
and there is reason to belie\ e that not only the 
mucosa, but also the deeper layers and the x-as- 
cular structures may be inxohed. The most 
commonly observed sjaidromes are cheilitis, sto- 
matitis, gastritis, enteritis, colitis, and proctitis. 

Just a word as to nomenclature at this 
juncture. The writers do not fax or the use of 
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the terms mentioned, for the reason that the 
suffi.x “-itis” IS generally understood to des- 
ignate an inflammatorj' condition, which the 
allergic tissue reaction does not present. The 
terms allergic gastropath\- and allergic mtestm- 
opathy would seem far more appropriate. 

For purposes of discussion, it may be 
convenient to group the different manifesta- 
tions according to the portion of the tract 
chiefly inxolved, despite the fact that it is 
relatively rare for only the stomach or one 
part of the mtestme to be affected As a rule, 
the entire gastro-mtestinal tract is more or less 
involved. On the other hand, it is also true 
that in manv cases the manifestations in one 
organ are so predommant that both the 
patient and the phj'sician may be inclined to 
overlook the other sj-mptoms 

Malnutrition of varj-ing degree occurs in the 
course of many allergic diseases, but especially 
asthma, and may be sev ere enough to dominate 
the clinical picture, or even, according to 
Ballestero,**** be the sole manifestation of a 
hypersensitive state In his e.Tperience, about 
one-third of allergic children under 15 years of 
age were 15 per cent or more underweight, and 
some as much as 50 per cent. Loss of weight 
following the onset of asthma, hay fever, or 
serum disease is commonly observed. Allergic 
malnutrition is apparently dependent on 
anorexia, capricious appetite and food aver- 
sions, hypochlorh\-dria, and disturbances of 
intestinal motility. Gastro-mtestinal sensitiv- 
ity due to food allergv* appears to be a 
prominent factor in the mechanism In 
asthmatics, the absence of adipose tissue is 
more noticeable in the thorax than in the 
abdomen In children under 10 y ears of age, 
meteorism is frequently found. Definite im- 
provement in the nutritional state of allergic 
patients is noted after antiallergic therapy. 

It must be stressed here that not b\- any 
means is everj- gastro-intestinal disturbance 
based on intolerance to some food or drug 
necessarily to be regarded as allergic. Such a 
diagnosis is to be made only w hen mgestion of a 
certain food or foods, or of a certain drug or 
drugs, IS regularly followed by certain disease 
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symptoms uhen these fail to appear after 
elimination of the given substance or sub 
stances or after appropriate anti allergic 
measures and when the sjTnptoms reappear 
following re exposure to the suspected agent or 
agents Moreover the diagnosis should be 
confirmed wherever possible by other allergic 
manifestations such as those appearing on the 
skin or visible mucosa 
Finally it is of interest to list in Table 56 
those symptoms referable to the gastro 
intestinal tract that maj have an allergic basis 


Table 56 — Castro tnlesi lat Sj plan s Tlal May 
Have an Allergic Basts 


S te 

Syndrome 

Lips 

cheil t s herpes lab al» ang oneurol c 
edema 

Mouth 

canker sores aphthae stomat tis 
coated tongue geograph c tongue 
angioneurot c edema of tongue 
gloss tis 

Lsoptiagus 

card ospasm angioneurot c edema 

Stomach 

d stent on belch ng py ros $ e|> 

gastric distress bum ng pam or 
tenderness nausea vomit ng cycle 

1 vomting pylarosjasm pan of 
gastr c ulcer ty pc 

Intestines 

d arrhea constipation abdom nal 
cramps <pastic colon mucous 
col t s flatulence proct tis pruritus 
am pain of duodenal ulcer type 
acute abdom nal crises simulating 
append c Us 


A SYMPTOMATOLOGY 
1 Mouth (Stomatopathy) and Esophagus 
(Esophagopatha ) 

The mocosa of the mouth (i e of the lips 
cheeks gums and tongue) maj become 
sensitized by direct contact with an allergenic 
agent The ensuing condition is aptly called 
contact stomatitis Far less frequentl> al 
lergic manifestations of the oral mucosa are 
caused by foods or drugs reaching the region 
by the hematogenous route This latter 
group includes the canker sores that are not 
uncommonly observed in association with 
nutritive allergy in addition to presenting a 
coated tongue these patients complain of a 
‘ rough and burning sensation m the 


mucous membranes of the mouth a condition 
that IS almost entirely subjective (Duke^™ 
Rowe’”) Lastly allergic diseases of the 
buccal mucosa may appear simultaneously 
with cutaneous manifestations Particularly 
m hypersensitivities to hypnotics responses 
range all the way from trivial enanthems on the 
buccal mucosa to vesicular and ulcerative 
stomatitis (Chargm \\ ise Urbach and 
pthers) W atson \\ illiaras^^** reported pur 
pura and faucial lesions attributable to 
Jiypersensitiveness to neoarsphenamine 

Needless to say the contact type is by far 
the more commonly encountered There is an 



NESS TO Lipstick 


extensive literature (Sulzberger et aP^“) 
regarding allergic deihhj a condition that is 
almost invariably based on an underlying 
epithelial allergy Most of these cases are 
dvie to lipstick and most commonly the dye 
IS in turn the allergenic component (Fig 299) 
Xfie perfume has been found to be the respon 
siple ingredient in relatively few cases (II 
Baw) Particularly interesting is a case 
reported by M F Engman Jr in which the 
lipstick reached the patient s lips by way of a 
kiSS The condition has also been caused by 
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tooth paste, mouth wash, lozenges, and sucrets 
(Templeton,*^'* L. S. Beinhauer). preparations 
containing oil of cinnamon or oil of clo\e3 
(E. D Oibomel, applied to the gums in 
p3-oiThea. dental plates (Cole and Dn\-er*'^, 
amalgam dental fUlings (Traub and Holmes-^**), 
iiv a woman, b%- the husband’s mustache was 
(J M. Mitchell); poison i\y (F. Wise); orange 
juice and tomato juice (R. S Weiss. I'rbach), 
mango rind (Kirb\ -Smith), tmcture of kra- 
mena (F.Musger). In cheilitis it is sometimes 
necessarj- to apph- the patch test directly 
on the lips, since the h\-persensitiveness is not 
infrequent!)* locahzed. 

According to Hopkins,-^*'’ herpes simplex 
repeatedlj* occurs m some indixnduals after 
the\* eat foods to which thej* are hvper- 
sensitive. In. addition, manj* patients at- 
tribute outbreaks of aphthae to certain foods, 
particularh* chocolate and nuts Howe\-er, 
herpes and aphthae can hardh* be considered 
alleigic reactions, but m Hopkins’ opinion, it is 
possible that such reactions predispose the 
patients to in\*asheness b\- \-ifUses which they 
harbor. 

Contact slomalilis is becoming mcreasmgly 
frequent, owing to the use of plastic dental 
plates (Rattner,®^^' Cole and Driver®”*). The 
chronic infla mmation resulting from mucosal 
hv^persensitiveness to plastics may be recog- 
nized as a fier>* red area throughout the site of 
contact with the denture, with splotches of 
white that somew hat resemble in appearance a 
well dev eloped case of chronic leucoplakia, but 
differing in that they may be wiped off by a 
gentle stroke with a pledget of cotton, reveaUng 
a bleeding surface. The affected area is 
sharpiv' demarcated from the normal tissue. 
Patients have been known to wear aciylic 
dentures for more than a v-ear before realizing 
that a reaction had occurred. (It should 
also be noted that dentures consisting of 
materials which are non-conductors of heat 
mav* give rise to a slight local rise in tempera- 
ture, and therebv* produce inflammatorj* 
changes in patients w hose tissues are intolerant 
of such thermal changes.) Far less important 
as causes of contact stomatitis are denture 
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cream containing oil of anise (Loveman®**®), 
tooth paste containing hex\ Iresorcinol (Tem- 
pleton®”®), denture cleansers, oil of lavender 
(Goldman and Goldman”®), mouth washes 
(Port®*®*), mercurv* amalgam fillings {Traub 
and Holmes®”*), copper amalgam fillings 
(Schwenkenbecker) , chewing of poison iv>- 
Icaves (Shelmire.®*** Silvers®”'*), eucalvptus 
cough drops (Schwenkenbecker), and menthol 
lozenges (Port®”®) 

Rare instances are reported after eating of 
trout (Rowe®®**) and gargling with sage tea 
(Urbach and Wiethe'”®). The last-mentioned 
case IS, as far as we know, the onlj- one in the 
literature in which it was possible to demon- 
strate the presence of isolated or dissociated 
allergization as well as dealiergization of the 
skin and mucosa It therefore seems to merit 
at least brief discussion here 

The patient a woman of 55 vears. had been m the 
habit of occasionallv nnsing her mouth with sage tea 
No untoward effects were ever ob*erved until one da\ , 
alter a penostius that presumablv was the predisposmg 
factor, an uffammatorv swelling and ervthema of the 
lips and of the mucosa of the gums appeared alter she 
had gargled wuh the tea \pplicaUon of a 2 per cent 
sage tea extinct to the shin ehcited a stronglv positive 
local reaction The same extract used on the mucous 
membrane of ihehpsevoked, after four hours a reacUon 
consbting of ervthema, edema and intense itching, 
the same svtnptoms appeared when a tampon «atur3ted 
mth this extract was inserted mto one nostnl Fifteen 
ouQutes after the tea had been spraved mto the 
pharvnx,thepauentcomplainedofa scratchv feeling” 
and somewhat later ot difficultj m swallowing The 
hv-persensiuveness was bghlv speoffc, bemg eliatable 
onJv bj sage tea and not bv even the most cIo«el> 
related plants of the same botanic species The 
allergenic component was found to be the petroleum 
ether fractiorv of the esaenlial sage oJ The shin was 
desensitized bv svatemalic application of sage tea m 
gradual!} mcrcasmg concentrations {0 1 to 2 per cenll; 
the mucosa, however remamed sensitive Several 
weeLs later, a senes of sv-stemaUc nn'ings of the mouth 
with graduallv increased concentrations of sage tea 
was tned, as a re«ult of which the buccal mucosa w-as 
completelv deallergued, however, by this tune, the 
sfcin again gave definitelv po'itiv e reactions to sage tea. 

The raritv' of contact stomatitis — in contrast 
to the high incidence of contact dermatitis — 
is north)' of notice. The obvious e.xp!anation 
is that in the former condition, the contact 

•*r* Lovxitvif, A B Arch Dermat 3, Syph 37: 70, I9>8 
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with the excitant is brief, the agent is rapidly 
diluted by the saliva, and the buccal mucosa 
possesses naturally strong powers of resistance 
and an unusually good blood supply 

Experimental investigations of the past few 
years have revealed the fact that allergic tests 
can be performed on the mucosa of the mouth 
in the same manner as on the skin Goldman 
and Goldman^’2 devised a standardized contact 
testing method emplojing a rubber suction 
cup, as an a\d m the diagnosis of stomatitis 
venenata The same technic has been used to 
ascertain contact sensitiveness to nickel and 
procaine hydrochloride According to Blau 
rock,*‘” the buccal mucosa is fundamentally 
capable of reacting to tuberculin and tncho- 
phytin in precisely the same way as the 
epidermis and the cutis, however, the aUergic 
reactions manifested by the mucosa are m some 
respects different from those of the outer skin, 
in that they are usually of shorter duration 
and somewhat less severe 

Riess, Bircher, Urbach, and Delbeck suc- 
ceeded in demonstrating that specific inflam- 
mation of the buccal mucosa can be elicited in 
an organism predisposed to dermatitis Thus 
Bircher, whose skin reacted to primrose with a 
papulosesicular dermatitis, reported that 
stroking of his buccal mucosa with a primrose 
extract evoked a reaction consisting of acute 
edema, erythema, and formation of papules 
and vesicles, as well as distressing subjective 
symptoms Urbach was able to elicit similar 
although somewhat less severe manifestations 
in patients suffering from dermatitis due to 
asparagus and lemons, respectively Delbeck 
achieved the same results in cases with cutane- 
ous hypersensitiveness to balsam of Peru, 
potassium iodide, paraphenylenediamine. atro 
pine, and rubber Similarly, in patients with 
cold urticaria, Duke'®*^ was able to evoke 
swelling of the lips and tongue by application 
of ice For a discussion of angioneurotic 
edema of the tongue, u\ula, etc , the reader is 
referred to page 758 

In occasional instances, glossitis is also 
caused allergically by either drugs or foods 
The so-called “allergic tongue” was found by 
Clein^*®* to be the first manifestation of hyper- 
sensitiveness in 3 of 100 allergic children It 
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consists of “hivelike’ bald areas of circmate 
configuration with slightly raised reddish 
borders, occurring usually on the edges or tip 
of the tongue In later years it frequently 
becomes a geographic tongue 

Finally, Gutmann^^*® reported a case in 
which the patient complained of intense 
retrosternal pain all along the esophagus after 
ingestion of strawberries A patient of 
Withers**®® had periodic attacks of difficulty 
in swaWDwmg, when certain Soods were 
excluded from the diet, the sjTuptoms failed to 
appear However, it was not possible to 
determine definitely whether the obstructive 
symptoms were caused by spasm or by edema 
of the esophageal mucosa In this connection, 
the work of Harten and his associates**®' is of 
interest in showing that absorption of un- 
altered protein may occur through the mucous 
membrane of the esophagus in rhesus monkeys 

2 Stosiach (Allergic GASiROPATini) 

First of all, it should be clearly stated that 
the symptoms to be described here are in 
themselves not characteristic of gastro-intesti 
nal allergy, they may be considered so only if 
accompanied by other allergic manifestations 
and if the results of elimination and re-exposure 
tests confirm this diagnosis Clinically, acute 
and chronic types have to be distinguished 
Typical of the former is the so called acute 
gastric crisis, appearing in anaphylaxis, and 
characterized by vomiting, diarrhea that is 
often bloody, violent epigastric and abdominal 
pains, and circulatory collapse The pain is 
sometimes so exceptionally severe, piercing, 
and pentonitis like as to justify the designa 
tion of abdominal migraine Objectively, 
however, fnere is rare’iy anyfnmg to be 
observed aside from a sometimes very marked 
tenderness on palpation Not infrequently, 
bronchial asthma or urticaria w ill develop In 
^ort, the picture is one of genera! shock, with 
the gastro intestinal tract particularly affected 
Such severe instances have been observed not 
only in cases of nutntiv e allergy — for example, 
following ingestion of pork (Eggston) and 
duck (R Gutmann) — but also in cases of 
hypersensitiveness to drugs such as arsphen 
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amine ' (Toschkoff) and phenolphthalein 
(Urbach), as well as after injections of scnim 
(Schorer), particularly tetanus antitoxin, and 
after allergic tests with too strong protein 
extracts (van Leemven). 

^Miile the attacks are going on, the patient 
generally has severe malaise. He is weak, 
uneas)-, and apprehensive. His face is pale, 
his skin is cool and often covered with cold 
perspiration, and he commonly complains of 
headache and palpitation. In some instance 
the sj-mptoms assume the propiortions of a 
severe collapse. These s\-stemic disease mani- 
festations obviously represent varx'ing degrees 
of allergic shock, and may be attributable 
principal!}’ to dilatation of the capillaiy 
vessels of the abdominal organs. 

In less sex ere cases there is nausea and 
vomiting, the abdomen often seems to be 
distended, and the abdominal muscles are 
rather tense. ^\’hiIe there is no particular 
area tender to palpation (except possibly the 
region of the stomach), the patient usualK 
complains of a strange indescnbable feeling of 
apprehensiveness in the abdomen. Suspicious 
sjinptoms of gastro-inteslinal allerg>' include 
flatulent or somewhat painful indigestion 
which does not readily fit into any known 
classification of organic disease, as well as a 
certain amount of mental depression, dullness, 
and drowsiness. In some cases colicky pam 
dominates the picture, and, from two to four 
hours after ingestion of the allergen, diarrhea 
with mushy or water}’ and, in rare instances, 
bloody stools appears. After each defecation 
of this kind, there is a marked lessening of the 
distressing sensations in the abdomen, nolably 
the pain usually ceases for a while, until, 
within about three to nine hours, the entire 
attack definitely comes to an end. 

These conditions haxe also been studied 
roentgenologically. For this purpose, Wiede- 
mann,^ Hansen and Simonsen,^®* and Han- 
sen^*^ had their patients take the allergen 
together with a contrast medium, and then 
obserx-ed the effect on the stomach fluoro- 
scopically. In this manner it was seen that 
swallowing of the mixture was immediateh- 
followed by signs of motor unrest of the 

w H Ztschr. f »eraU Foctbild. 18: iSO, 1921 
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Stomach, by roughening of the mucosal pattern, 
greatly increased peristalsis, signs of hj-per- 
secretion, spastic closure of the pylorus, and 
subsequent protraction of emptying time. 
Similar roentgenologic obserx’ations hax-e been 
reported by Hampton^’"’ and Urbach^®* (Figs. 
3(X), 301). According to Fries and Mogil,-“^ 
the most frequent effects of adding the specific 
offending food to the banum meal are gastric 
hjpotonicity and delayed emptxing time 
The latter is thought to be caused by some 
occlusion due to edema of the px’lonc mucosa, 
and possibly to gastric atonx’ and pyloric 
spasm White the roentgen findings are not 
necessanly pathognomonic, their presence 
should suggest the possibility of allergic gastro- 
intestinal disturbances, particularly w hen other 
allergic manifestations are present These 
authors warn against the use of proprietarx’ 
barium mLxlures containing flaxonng or emul- 
sifying agents, which are commonly allergenic 
and may produce alterations m the roentgeno- 
grams of allergic indixiduals 

Far more common, however, are cases 
presenting chronic gasinc sj-mptoms These 
include relatively mild noncharacteristic mani- 
festations, such as belching, px’rosis, a feeling of 
epigastric fulness or pressure, and other 
sx-mptoms of gastralgia It must alwa>’s be 
borne in mind, however, that these sjTnptoms 
may be regarded as manifestations of an 
underKing allergx’ only when they disappear 
after a gix’cn food or drug has been eliminated, 
or xxhen they are controlled by admuiistration 
of specific propeptans (see p. 217), and when 
they reappear following re-exposure to the 
suspected agent 

A somewhat more sex-ere sj-ndrome, obserx ed 
espeaally in jxiung children, consists of regional 
spasms of the cardia and pylorus; these 
s^-mptoms are not infrequently of allergic and 
particularly of nutntixe-alJergic origin. Thus, 
McCarthy and Wiseman^’ described 6 cases 
of pylorospasm in infants, m all of whom the 
condition was found to be due to milk. The 
results obtained m such cases by an injection of 
epinephrine or b}' propeptan administration 
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\\ ill serve to confirm or rule out the diagnosis of 
an underlying hj'persensitiveness 
Paviot and Chevallier made gastroscopic 
examinations on patients suffering from allergic 
gastropath} Follow ing provocation of sj mp 
toms bj administration of the allergen they 
observed the appearance of transitory edema 
of the mucosa localiaed partly in the distal 
portion and partly in the lesser curvature In 
other instances there was mucosal bleedmg or 
small evanescent erosions Pollard and 
Stuart^ ® confirmed these findings and also 
noted thickening of the rugal folds diminished 
peristalsis secretion of grayish mucus and 



Fig 300 \ Ray Pictcrc of Stomaoi Showino 
F xcEss vE Secretion of Gastk c Jeice Resllt 

INC FROM HyPERSENSITIVENTSS TO LOBSTER 

nodulation of the mucosa These changes are 
at first reversible but after repeated attacks 
ll ej maj become irreversible and produce 
permanent damage to the mucosa 

On the basis of roentgenologic mucous 
membrane studies Hansen reported that 
allergic gastritis is essentiall) an angioneurotic 
edema of the gastric mucosa The sjznptoms 
are the same as those observed in gastritis 
due to other causes ^Miile in acute cases the 
mucous membrane changes uUimatel> dis 
appear complete!} those of long duration 

“’Pa' 101 J and Chev'VUer R J demfd da L;on 17 31 
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due to frequent!} renewed action f the 
allergen develop chrome gastntides that heal 
vei> slonl} even if the excitant is strict!} 
excluded from the diet Hansen estimated 
that about 20 to 30 per cent of all gastritis is 
of the allergic t} pe duechiefl} to food Diehl 
desenbed a case of eosinophilic gastritis that 
in hK opinion, was of allergic origin and 
possibly attributable to h}’persensitiveness to 
tobacco 

Also to be included here is vomiting par 
ticularl} the periodic vomiting sometimes 
observ^ m adults (Eiselsberg^* *) and in older 
children (Fries and Jennings But even in 



Fig 301 Same Patient in Syhptom free Stvte 
(\ oRMAi. Silholette) 


infants the possibilit} of an allergic condition 
must be considered when there is repeated 
vomiting Sales and \crdier reported the 
case of an infant 12 da}5 old who was being 
brought up on the bottle w hen he w as changed 
to the mothers breast he vomited re^jUlarlj 
after each nursing the regurgitation ceased 
when he was returned to cow s milk These 
French authors succeeded in passive transfer 
of the hjpersensitiveness to a guinea pig b} 
means of the infants blood However the 
present writers are b} no means prepared to 
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state that the ma)onty of cases of cyclic 
vomiting are of allergic origin 
It is also of interest to note the rebtionship 
between migraine and vomiting As is well 
known, migraine patients not uncommonlv 
stress the ^ omiling of bile when describing their 
sjTnptoms. OneF” advanced the following 
family tree as eiidence of the interrelationship 
between cyclic vomiting and migraine: great- 
grandmother, migraine ; grandmother, migraine 
in early life, later asthma, father, c>-clic 
lomiting, migraine, and ha}' fever in child- 
hood, later asthma; patient, cyclic \omiting. 
Balyeat^'* described the family hislory of a 
child whose ancestors consistent!)' had migraine 
and dermatitis, hut who himself had suffered 
from cjxlic vomiting for many I'ears; after 
puberty, this S)Tnptom disappeared, but was 
repbced by a t)'pical migraine. The vomiting 
in cases of b\'persensiti\-eness to some food 
is probably due to disturbed peristalsis of the 
stomach or small intestine. 

It IS often more difficult to unco%erihe 
allergic origin of chronic epigastric pain. 
The true nature of these compbmts can be 
ascertained only when they appear in associa- 
tion with other allergic SNTnptoms (e.g., 
urticaria), or when they occur m a ffi^ed 
rebtionship to certain circumstances — eg, 
regubrly during the asparagus or the straw. 
beny season, or after taking aspirin, or only 
during the course of insulin treatment (Wil- 
Ibms"*’*), or m%anably after injections of 
arsphenamine. In the absence of any such 
indications in the personal histor)', the ph)'Si- 
cian is naturally inclined to suspect a peptic 
ulcer because of the chronicity of the pain — 
all the more so when there is hematemesis. 

It might be worth mentioning here that the 
ulcerations of the gastnc mucosa produced 
e.\perimentally inallergized animals ha\ e seized 
as the basis for the anaph)-lactic theor>' of the 
origin of gastric and duodenal ulcers in human 
beings (I\y and Shapiro,-*’* Knepper^^. 
The question as to whether an ulcer of the 
stomach or duodenum can be caused exclu- 
sn ely by an allergic condition is still a highly 
controversial one, and has in no way been 
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answered satisfactorily (Ehrenfeld-*’*) Gay^'^* 
and Hansen^ expressed the opmion that 
about 20 to 30 per cent of all ulcer cases are of 
this origin and can be cured by elimination of 
the allergenic food items from the diet Kem 
and Stewart^* stressed the fact that allergic 
manifestations were reported in either the 
personal or the family histories of 50 per cent 
of their patients suffering from peptic ulcers. 
Vallone^^' suggested the possibilit)' that ulcera- 
tions produced in the human stomach in the 
course of an anaphylaxis might constitute a 
locus muioris resistentiae, and that a real ulcer 
might form here as a result of the action of the 
gastric acid or pepsin 

If the theor)' that ulcers may be of allergic 
origin is correct, it will necessitate a funda- 
mental change in the customarx- ulcer diet, 
particularly if the patient is found to be 
allergic to milk, egg. or wheat There is 
another relationship between peptic ulcer and 
allerg)': undigested or inadequately digested 
protein is absorbed through the ulcerated 
mucous membrane, and is thus capable of 
allergizing the organism fLortat-Jacob) 
Lastly, some few cases of hematemesis 
probably also belong to this category. In this 
connection, it must be remembered that 
experimental anaphyla.xis is capable of produc- 
ing hemorrhagic manifestations in both the 
stomach and mtestines (Auer^-, Manwaring, 
Beattie, and McBnde**“) Hurst”** observed 
gastric hemorrhage following mgestion of 
tablets of acetylsalicx’lic acid (aspinn) Re- 
cognition of these facts may sometimes serve to 
clarify the pathogenesis of certain cases of 
gastric bleeding of obscure ongin, such as those 
reported bj' Sante^-* and by Gutmann and 
Demole ^ 

Gastro-intestinal allerg}’ is not uncommonly 
associated with cutaneous manifestations, such 
as erv-themas, urticana (Fig. 302), angio- 
neurotic edema, and pruritus Furthermore, 
conjunctiMtis, rhmopathy, and asthma may 
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also occur in conjunction \^ith the gastnc 
sj-mptoms 

3 Intestines (Aeiergic iMTST&oPAnry) 
Posselt in 1909 was one of the first to call 
attention to the relationship between allergj 
and certain intestinal disturbances of the 
character of col ca mucosa (this term accord 
ing to \on Bergmann is preferable to mucous 
colitis ) as well as certain paroxysmal secre 


assoaation % th anaphylaxis in human leings 
and animals The outstanding characteristic 
of allergic intestinal disease is the hi^h eosino 
phile cell content m the stool Th s often 
ser\ed at a time when the pathogenes s of the 
Condition las not understood as the basis of 
clinical terminology reflected m designations 
such as eosinophilic intestinal catarrh 
(Staeubli) and eosinophilic proctitis (Neu 
bauer and Staeubl > Both of these disease 



tory disturbances of the intestines associated 
w ith se\ ere spasm He w ent so far as to speak 
of mtestinal asthma In th s connection 
It IS interesting to consider the cases reported b> 
Hurst and J Bauer in which bronchial asthma 
and cohca mucosa were present concurrently 
and particularly one of Hurst s m which the 
two conditions alternated But it was the 
clinical and experimental mxestigations of 
Schittenhelm and Weichardt that first proxed 
the allergic nature of enteritis occumng in 


pictures are nox included among the intestinal 
diseases of allergic etiology 

The symptoms vary considerably depending 
largely on the part of the intestinal tract 
ch efly imoUed ina gixen case (small intestine 
large intestine rectum) 

T1 e manifestations of abdominal allergy 
appear either as more or less sex ere attacks at 
\arying interxals or as a long lasting chronic 
condition The acute attacks may differ in 
mtensity Laroche Richet Jr and Saint 
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Girons“® called the \erj' severe ones grande 
aiiaphylaxie alitneiilaire. This is charactenzed 
by nolent parov}*sms of intense abdominal 
pain, and often by se\ere diarrhea and shock- 
like sjinptoms In some instances the picture 
may simulate peritonitis following perforation, 
and has therefore occasionally led to unneces- 
sarj' surgical intervention (Roden^). Rowe*'® 
stressed the point that allergic reactions can 
cause moderate fever and leucocj'tosis with a 
count of from 12,000 to 18,000 leucocj-tes per 
cubic millimeter. 

Pertinent to these obser\'ations is the 
unusual condition of benign parovj'smal peri- 
tonitis described by SiegaP” and characterized 
by abdominal pain, fever, chills or chilliness, 
prostration, nausea, vomiting, belching, and 
constipation, but never diarrhea. Abdominal 
tenderness, both direct and rebound, is in- 
variably present. Eosinophilia is noted in 
some patients betw een attacks. The condition 
may recur at intervals of one week to six 
months for many years without impairment of 
general health. Injection of the subserosal 
vessels of the visceral peritoneum in the lower 
abdominal ca^'ity was noted in one case at 
operation. It is suggested that benign par- 
oxj’smal peritonitis is of allergic ctiolog>’, 
despite the facts that skin tests and elimination 
diets failed to incriminate specidc foods, and 
that antiallergic therapy was not uniformly 
efficacious. 

Hanhart'®” described attacks of abdominal 
pain, associated with intense meteorism, due to 
hj-persensitiveness to beef. In other cases, 
the clinical picture is more that of an ileus 
resulting from intussusception. Ratner“** 
states that allergic enteral involvement may 
not merely resemble intussusception, but may 
actual!}' produce the pathologic condition in 
irTe\ersible form, thereby requiring surgical 
mter\ ention. All transition phases from mod- 
erate to the most intense colicky pain are seen; 
moreover, severe diarrhea may also occur. 
In cases in w hich the last-mentioned S}'roptoms 
do not appear, the findings so closely resemble 
those of intestinal obstruction that the 
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ph>'sician is likely to recommend surgei}'. 
Certain patients suffer more or less severe 
pain in the right iliac fossa, sometimes followed 
by vomiting, thus presenting a picture approxi- 
mating that of appendicitis. Lastly, the 
condition may simulate a gastric or peptic 
ulcer 

SJIALL INTESnXE 

WTien the ileum is predominantly inioKed, 
the clinical picture consists essentially in 
colicky pains and diarrheal stools containing 
blood and mucus. Vomiting is also frequent. 
Moreover, purpura may simultaneously de- 
\elop on the skin. The manifestations may 
be so acute, so x'iolent and severe, that they 
simulate an intussusception (ileus), mesenteric 
thrombosis with infarction, appendicitis, or 
regional ileitis. According to Kaijser,^*® an 
allergic reaction of the small intestine presents 
the following findings, as actually observed in 
the course of laparotomies: the peritoneal 
cavity usually contains a clear serous liquid 
that is Lkely to be bloody in severe cases, 
notably in those in which there are hemor- 
rhages from the intestinal mucosa. The 
affected intestinal loops, which may vary 
considerably in length, are markedly swollen 
and usually exhibit a glassy subserous edema. 
Furthermore, the inx-olved portion is more or 
less eiyihematous and often marked by 
inffammator}’ mucosal infiltration that is 
usuaUy rich in eosmophile cells, and by 
subserous hemorrhages of varying size and 
number. The edema also extends into the 
mesenter}'. Thus, severe cases present a 
picture resembling that of true intestinal 
infarction, and the main clinical difference 
between the two is, as Gregoire^** pointed out, 
that the former clear up spontaneously. In 
other instances, the circumstances obser\-ed 
during laparotomy simulate those of a phleg- 
monous enteritis or regional ileitis. 

In a case of the dela}'ed t}-pe of food allerg}' 
reaction reported by Hampton and Cooke**** 
there was noted abnormal segmentation of the 
small intestine following a banum meal 
containing the allergen. Wing and Smith**** 
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studied 9 patients suspected of having gastro- 
intestinal allerg , , and in 3 found roentgenologic 
changes of such a degree that they could not be 
explained as due to the nutritive food value 
but were thought to be the consequence of 
specific allergic reactions These changes 
consisted of dilatation of the tejunal loops 
segmentation, and altered motility, and were 
suggestive of those of a deficiency state Fnes 
and Mogil'’®'’’ also observed increased segmenta- 
tion in some of their cases, and, in rare in 
stances, accelerated motility of the small 
intestine, although these results occurred less 
frequently than abnormalities in the gastric 
findings 

Gregoire-®^' and Kaiserling and Ochse**** 
claim that they were always able to elicit a 
local allergic reaction in the intestines of 
sensitized animals by a local injection of the 
specific allergen However, the results of 
these investigations have in part been disputed 
b> Kiang,*”» while \\ ing and Smith**** observed 
no significant alteration in the small bowel 
pattern of sensitized guinea pigs during 
anaphylaxis 

Gray, Harten, and Walzer*”* studied the 
allergic reactions of the passively locally 
sensitized mucous membranes of the ileum and 
colon m 2 patients, one of whom had an 
ileocolostomy and the other a colostomy 
The allergic reactions were induced by ad- 
ministration of the specific allergen orally, 
by introduction into the lumen of the bowel, 
or by application directly to the sensitized 
area The allergic responses, which developed 
within five to eight minutes m the sensitized 
mucosal sites, were characterized by edema, 
hyperemia, and excessive secretion of mucus 
In experiments on monkeys, Walzer and his 
associates**** studied the effects of intravenous 
administration of the antigen the injection was 
followed, within about one minute, by pallor 
and edema of the passively locally sensitized 
mucous membrane of the ileum, cecum, or 
stomach, as well as by hjperpenstalsis and 
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spasm l\alzer'’*** however, refutes the con 
cept that the smooth muscle is the shock tissue 
in allelic reactions of the alimentan tract 
On histologic examination, the epithelial cells 
of the mucous membranes did not appear to be 
materiallj affected It was found that most 
of the changes had occurred in the connective 
tissue beneath the lining surfaces 

There is evidence that some cases of chronic 
enteritis are of allergic origin This is espe- 
aally to be thought of when the usual medical 
legunen fails to help, or when a bland diet, 
including particular!) milk, wheat, and egg, is 
followed by an increase m symptoms Elimi 
nation of the suspected foods or preprandial 
administration of the propeptans will rather 
quickly show whether an allergic mechanism is 
operative 

McKhann, Spector, and Meserve**** found 
evidence of gastro intestinal allergy in 4 cases 
of celiac disease, although it was not clear 
whether the allergj was secondary to the 
celiac s>Tidtome or vice versa 

COLON 

While It IS difficult sometimes to distinguish 
clinically whether in a given case the small or 
large intestine or both are affected, there are 
quite a few instances m which operation or 
X ray studies revealed a predominant or 
exclusive involvement of the colon 

The symptom complex is dominated by pain 
and spasms and these may also lead to incor- 
rect diagnoses and unnecessary surgical inter 
vention When the spasms are of such inten- 
sity as to reach alarming proportions it is easy 
enough to understand that they may readily be 
misinterpreted and lead to erroneous diagnoses 
As a matter of fact, this condition has been 
responsible for needless operations for pre- 
sumed duodenal ulcer, appendicitis, or chol- 
ecystitis Thus, R. Gutmann reported a 
patient who had painful crises of such severity 
and suddenness, together with vomiting and 
abdominal distention, that she had been 
subjected to no less than four operations 
within a few years — viz, on the ovanes, 
adnexae, appendix, and gallbladder Needless 
to say, the operations were of absolutely no 
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benefit in this case, and the patient was not 
cured until peptone therapj’ nas instituted. 
It should be noted that these fonns of intestinal 
allergj’ are distinguished by the absence of 
diarrhea. In another case, reported by 
Efron, the patient was repeat^ly rushed 
to a hospital because of sjinptoms su^esting 
intestinal obstruction. Each time, howe\er, 
there was a marked improvement before 
operation had definitely been decided upon. 
.•\t last it was discovered that the condition 
was attributable to hj'persensitneness to 
wheat; e.’qDerimental ingestion of white bread 
sufficed to bring on intestinal obstruction. 

Far less fortunate, at least in the beginning, 
was the patient reported on by M. Gutmann,"® 
who underwent se\en emergency' operations 
w ithin six years because his S5’inptoms strongly 
suggested an ileus; it was finally found that 
the intestinal spasm was due to hipersensi* 
tiveness to the yeast in beer, and appropriate 
therapeutic measures for this met with com* 
plete success. X-ray examinations made at 
the height of the attacks of pain in such cases 
revealed colonic spasms; after an injection of 
epinephrine, these literallj- vanished from the 
fluoroscopic screen (E\'ennann**“) 
presented roentgenologic e\’idence of spasm 
and irritabilitj' of the colon during the attack 
in a patient with acute allergic abdomen 
Hjpertonicity of the transverse and descend- 
ing colon was noted by Fries and Mogil^* 
in a few of their cases after a barium meal 
containing the specific allergenic food. Rectal 
instillation of allergen-barium mixtures pro- 
duced similar changes or, rarely, dilatation. 

In a number of cases in which laparotomy 
was performed because the patients complained 
of sei ere pains, it was found that the intestinal 
walls presented edematous swelling with an 
appearance similar to that described abo\e m 
reference to the small intestine (Kaijser®^®). 
Moreover, Kaiserling and Ochse,^ in their 
animal investigations, discoxered conditions 
analogous to those obserx'ed in the human 
small intestine. 

Another form — “irritable colon” or mucous 
colitis — is characterized b}- excessixe secretion 
of mucus from a membrane that does not 


■"Enos.B G . Nrw Orlean. M iS J M SKI, 1931 
=•■ ErtUtANX, C II J XIusounM A 21 IB. 1927. 
““Cay, L P. ibid 31SJS.M9H 


manifest much inflammation. The chnical 
picture is dominated by mucous diarrhea, 
frequently accompanied or follow ed by spastic 
constipation The intestinal mucus has a 
high eosmophile cell content in the allergic 
tj-pe, and Charcot-LexTien crx-stals are also to 
be found when the stool is permitted to stand 
in the laboratorj' for some time or when the 
mucus has remained in the intestine longer 
than usual. In sex'ere cases, entire portions 
of the inlestmal mucosa are sloughed off 
(membranous colitis). Further sj-mptoms and 
signs are abdommal cramps aggravated when 
penstalsis is increased, distention, a tender 
and palpable sigmoid colon, and only slight 
mucosal changes in the rectosigmoid when 
examined sigmoidoscopically Mucous colitis 
may occur wnthout abdommal pain. 

Numerous authors, including Richet, 
Vaughan, Rowe, Eyermann, and Hollander, 
haxe reported on mucous cohtis due to allergj' 
to some food. Particularly interesting is the 
observation reported by Hecht and his asso- 
ciates^ on hj’persensitixeness to the tetra- 
bromofluorescem in bpstick as a cause of this 
disease. In a known milk-sensitix’e patient 
with intestinal disturbances of the nature of 
mucous colitis, Epstein^* observed that control 
of an associate h>7)erthjToidism led to 
complete relief of the intestinal sjTnptoms. 
Grimm traced one case to inhalation of dust 
from books, and in this connection it might be 
well to note the anima l experiments of Lehman 
xvilh copper dust, showing that the greater part 
of the inhaled dust is retained chiefly in the 
gaslro-intestinal tract and not in the lungs. 
Hovxex'er, the writers would hke to stress at 
this point that, in their opinion, only a minority 
of cases of mucous cohtis are of allergic origin. 
Among other causes are direct irritants (coarse 
foods, cathartics, infections of the colon), 
instabihty of the autonomic nerx-ous sj-stem, 
sj-stemic mfectiousdiseases, suddenweightloss, 
and abox'e all, emotional tension and func- 
tional neurogenous factors. 

Within the past few j-ears attempts hax-e also 
been made to attribute chrome ulcerative colitis 
to allergj-. This x-iewpoint has been cham- 
pioned chiefly by Andresen,^ who demon- 
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strated food allerg) to be the etiologic factor 
in two thirds of his cases While skin testing 
with food extracts was of no aid elimination 
diets revealed that milk was the chief offender 
(in 84 per cent of the cases) and that wheat 
tomatoes oranges potatoes and eggs (in 
from 18 to 9 per cent of the cases m the order 
named) were less important allergens Rowei*^ 
also indicated that chronic ulcerative colitis 
might m some cases be caused pnmanlj by- 
allergy and secondaril) b) superimposed 
infection and the effects of resultant avitami 
nosis Milk again headed the list of offending 
foods and a cereal milk and fruit free diet 
resulted m symptomatic relief m the majority 
of cases Most authorities are of the opinion 
however that allergic factors represent the 
principal cause m no more than 10 per cent of 
cases and that m another group of about equal 
size hypersensitiveness to some food is a 
minor factor in the production of^nnptoms 
(Bargen Ballinger) Bargen’^* points out 
that while mucosal abrasions with resulting 
ulcers of a transient nature may occur m 
severe cases of intestinal allergy this should 
be considered as a condition quite apart from 
the problem of ulcerative enterocolitis The 
great majority of cases of the latter are due to 
streptococcic tuberculous or amebic infection 
or represent a late phase of bacillary dysentery, 
are associated with lymphopathia venerea or 
as more recent investigations have shown are 
part of a deficiency state 
According to Bockus chronic regional or 
cicatrizing enteritis like ulcerative colitis may 
predispose to sensitivity to certain foods 
Intolerance to milk may be noted in some 
patients during the active phase of the disease 
and in others with extensive involvement 
He holds that w hile the disease is not of allergic 
etiology allergy may be responsible for 
exacerbations of sj-mptoms and perhaps for 
conditioning the chronicit) of the lesion 

Intestinal hemorrhages have also been 
observed as the principal expression of an 
allergic reaction Thus Habermann reported 
the appearance of such hemorrhages together 
with urticaria! skin manifestations as resulting 
from hypersensitiveness to acetylsahcylic aad 
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Henderson^’^* observed melena and pain m an 
allergic individual after ingestion of banana 
Rubin'®*' described a clinical S)ncirome in 
infants between 3 and o weeks of age who had 
acquired an allergy to cow s milk the symp 
toms consisted of intestinal bleeding together 
with colick) pains and frequent mucus 
containing stools The melena along with the 
other intestinal disturbances disappeared with 
in a few days after milk was eliminated from 
the diet 

Mention should also be made here of the 
passing of bloody stools which together with 
recurrent attacks of purpura of the skin acute 
abdominal pain urticaria angioneurotic edema 
and joint manifestations are characteristic 
of the symptom complex known as Henoch s 
disease or purpura abdommalis It was 
Osler*“* who m 1914 first suggested the 
possibility of an underlying allergy because 
of the commonly observed association of these 
cutaneous symptoms with visceral and joint 
manifestations He further reported the find 
ing in the course of operations of localized 
areas of edema in the bowel wall Glanz 
mann®*® expressed belief m a bacterial allergic 
origin However definite proof of the poten 
tially allergic nature of Henoch s purpura was 
furnished by Duke*®® (1 case) Alexander and 
Evermann®®*' (9 cases) and Bisson and David®"® 
(I case) these authors succeeded in producing 
the characteristic abdominal pain purpura 
and angioneurotic edema b) means of ingestion 
of the suspected food and in relieving these 
sjmnptoms by withholding this food 

Similar cases have since been reported by 
other authors the majority were due to hyper 
sensitiveness to food the minority to drugs to 
parenterally administered substances (e g 
serum injections) to intestinal worms and to 
bacterial antigens Quite a few emergenc) 
4]perations have been performed for Henoch s 
purpura associated with acute abdominal pain 
(Althausen and associates’-"’) Particular)) 
difficult from the differential diagnostic stand 
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point are those rare cases in which Henoch’s 
purpura is more or less confined to the mtemal 
organs without cutaneous manifestations 
(Hadley). Pratt’s statement-"* on the subject 
IS well worth quoting: “No one should operate 
on a child with abdominal colic until the 
diagnosis of Schoenlein-Henoch’s disease has 
been excluded.” 

Another group of patients present rather 
mild but nevertheless distressing svioptoms 
that are often labeled dj-spep^ia, nervous 
indigestion, and even mtesttnal toxemia As 
Alvarez^ pointed out, these patients often 
complain of flatulence, abdominal distention, 
and crampy pain. It is w orth w hile remember- 
ing that often it is not the supposedly in- 
digestible foods that are the gas producers, 
but rather those usually considered innocuous, 
such as milk and egg. 

APPE^^>UC 

The literature contains reports on a number 
of cases in which the clinical picture of allergic 
gastro-intestinal attacks so closely simulated 
that of appendicitis that an operation was 
either seriously considered or actually per- 
formed. Thus, Wise and Sulzberger^ ob- 
served an arsphenamine hjpersensitivencss 
in a young nurse, w ith dermatitis, asthma, and 
set ere appendicitis-hke pains, these symptoms 
appeared only once weekly — namely, on the 
day when she prepared arsphenamine solutions 
In one of the senior author's cases of fall hay 
fev er, the patient had acute abdommal 
svTnptoms, suggestive of appendicitis, in the 
month of September in three consecutive 
years, these could be brought under complete 
control b}- epinephrine injections. Clog^' 
described several abdominal manifestations, 
resembling appendicitis, that appeared in the 
course of a serum exanthem A patient who 
underwent an operation because of these 
sv-mptoms presented marked engorgement and 
Swelling of the mesenteric Iv-mph nodes 
Black^* reported a case simulating recurring 
attacks of appendicitis; the sj-raptoms dis- 
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appeared after squash and cabbage had been 
eliminated from the patient’s diet, but returned 
when the patient was induced to eat these 
foods again Pelner^'' attributes the fre- 
quency of allergic reactions m the cecal 
region, thereby resembling appendicitis, to 
the fact that the chv-me rapidly reaches this 
point but IS phv stologically detained for 
absorption of fluid. 

McIntosh^® claims that the not infrequently 
encountered discrepancy between the clinical 
and subjective manifestations in appendicitis- 
hke abdominal pains on the one hand, and the 
pathologic findings in the course of an ap- 
pendectomy, or the histologic picture presented 
by the resected appendix, on the other, can 
sometimes be explained on the basis of an 
allergic involvement This conclusion, how- 
ever, is permissible only when the appendix 
presents no acute or chronic inflammatory 
manifestations, and when there are large 
quantities of mucus as well as Charcot-Leirien 
cr>-stals m the lumen, and when eosinophile 
cells are found in the walls. In a series of 
specimens studied by Dutton.-“* microscopic 
examination frequently revealed edema, capil- 
latv* congestion, and eosinophilic infiltration; 
he holds these pathologic changes to constitute 
presumptive evidence of an allergic tissue 
response, which may be reversible or may 
pave the way for bacterial invasion with 
subsequent necrosis and suppuration. Was- 
serman^ made similar histologic observations. 
Ratner^ subsCTibes to the concept that the 
primaij* spasm and wheal formation, along 
with the involvement of the vessels of the 
submucosa and serosa, maj’ lead to such 
irreversible changes as gangrene and perfora- 
tion. In Dutton’s-^* series, there was also a 
high incidence of personal histories of out- 
spoken allergic states It is not necessary to 
point out that, despite these theories, appen- 
dicitis should still primarily be treated as a 
surgical disease. 

Fischer and Kaiserhng^^ described animal 
eqieriments in which changes in the appendix 
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were produced in sensitized rabbits b> mjec 
tions of the antigen into the submucous 
Ij-mph spaces and claimed that these changes 
correspond to acute appendicitis in human 
beings Thej attribute the sensitization of 
the appendix in man to a distant focus of 
infection such as a tonsillitis These expen 
ments were sharplj criticized bj Aschoff 
who attacked the concept that expenmental 
allergic appendicitis and acute appendicitis in 
human beings are of identical pathogenesis 

RECTUM 

Anorectal manifestations maj take the 
form either of proctitis of rectal spasms or 
tenesmus or of pruritus am Thus LeNoir 
Richet, Jr Renard and Barreau descnbed a 
case in which the patient had been suffering 
for SIX months from colic associated with 
diarrhea and constipation stools containing 
mucus and blood and the loss of 8 pounds m 
weight during ten weeks Cancer of the 
Tectum and of the sigmoid was at first sus 
pected but the in\ estigations along these 
lines were negatite FinaUj the patient 
herself obserted that the acute attacks alwa>s 
appeared following ingestion of raw meat or 
raw milk ^\’hen these foods were eliminated 
from her diet she no longer had symptoms 
but thej reappeared 3ust as soon as these foods 
wereagamconsumed Thomas andRenshaw“** 
reported on characteristic reactions in the 
form of edema erjthema and tascuJar 
congestion obsened proctoscopicall> and 
appearing after the application of certain 
allergenic substances to the rectal mucosa in 
patients suffering from intestinal allerg> 
EnU/awiag, a. positive miicnsal reactwin the 
patient usuall) experienced abdominal cramps 
and rectal discomfort 

Lastl> an occasional case of pruritus am 
maj be of allergic origin Thus ttjmn**** 
Cohen’® Stokes \aughan and Tuft**- 
among others obserx ed cases of this kind due 
to food allergj jmn reported pruritus 
am attributable to marked hj-persensitneness 
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towheat Schreus a similar case due to tomato 
m which administration of specific tomato 
propeptans resulted m complete cure 
Cohen®*^ described 2 instance^ in which 
generabzed pruritus w as the onlj sjTnptom of a 
nutritive allerg} (one to pork the other to 
buckwheat and potatotes) According to 
Schapiro and Albert elimination of the 
foods producing positiv e intradermal reactions 
resulted m improv ement in lo per cent of their 
cases of pruritus am Severe perianal derma 
titis maj follow long-continued pruritus am 
(Fig 303) The senior author was able to 
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demonstrate hjpersensitiv eness to drugs as 
well as to cocoa butler (theobromine) in rectal 
suppositories Moreover there are instances 
probablj more common than is todaj recog 
nized in which local bacterial and fungus 
allergj raaj be the etiologic factor in this 
condition In cases in which a pathologic 
intestinal flora is present the w riters prepare 
an autogenous vaccine for perianal injections 
given in graduallj increasing doses Stroud-®* 
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reported salisfactorj" results from x-arious 
fungus extracts. 

Gray and ^^’alzer-'’'- ha\e shoun that the 
mucous membrane of the rectum can be 
sensitized passixely uith human antibody- 
containing serum. The reaction can be elicited 
by either oral administration or rectal instilla- 
tion of the allergen The sjTnptoms include 
pruritus, a sense of fulness, and increased 
secretion of mucus. 

B. PATHOGENESIS OF THE .ALLERGIC 
GASTRO-INTESTINOPATHIES 

A fen examples w ill suffice to illustrate the 
various wa\-s in which allergization of the 
gastro-intestinal tract takes place, as well as 
the xariety of antigens that come into play 
(exogenous, endogenous, ptimarx*, and sec- 
ondary*) • 

Under physiologic conditions, healthy adults 
— not to mention children — can absorb un- 
digested protein. In order to demonstrate 
this, il. Walzeri^ performed the following 
experiment. Normal subjects received intra- 
cutaneous injections of serum from indiriduals 
hypersensithe to fish (Prausnitz-Kuestner 
method) and then were given the same protein 
by mouth. The subsequent positive skin 
reaction at the site of the serum injection seems 
to prove beyond question that the normal 
intestine is capable — even under physiologic 
conditions — of absorbing undigested specific 
protein. 

The e.xtent to which such resorption occurs 
depends on whether there is a normal or 
diseased condition of the mucosa, as was 
demonstrated by Gutzeit:'* small quantities 
of serum from a subject hypersensitix e to fish 
were injected (Prausnitz-Kuestner technic) 
into both healthy subjects and patients with 
gastro-enteritis. Then, when the healthy 
subjects w ere gix en 50 cc. of a fish extract (i e. 
specific antigen) through a stomach tube, 
there was no reaction at the site prex*iously 
injected with serum. On the other hand, the 
gastro-enteritis patients, similarly treated, 
showed wheals and erythema at the prepared 
skin sites. Howexer, when Gutzeit quad- 
rupled the amount administered to the healthy 
indixTduals, they also reacted at the passix-ely 
allergized skin sites. 
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In animal experiments, guinea pigs of any* 
age can be allergized and shocked by* oral 
administration of protein food (Ratner and 
Gniehl***) Such allergization can be more 
quickly* achiexed by adding to the antigen 
some saponin such as glycynhiza (Urbach and 
Kitamura**'*) The latter reduces the surface 
tension of the mucosa, which thereby becomes 
much more rapidly and evtensixely permeable. 
The experimental inx esligations of Hartley"^® 
indicate that guinea pigs recemng cry stalline 
egg albumin by mouth dex elop antibody titers 
as high as those of the animals receuing the 
antigen parenterally. He found a definite 
relationship between the titer of the circulatmg 
antibodies and the seventy of the anaphylactic 
shock following oral administration of antigen. 

In the great majority of cases, gastro- 
intestinal allergy is a reaction to some food 
-According to Thomas and Wofford, milk, 
beans, eggs, chocolate, and wheat are the most 
important substances; while the list compiled 
by .Alvarez*'’* on the basis of the statements of 
500 intelligent men and women included milk, 
raw apples, onions, cabbage, chocolate, radishes, 
tomatoes, cucumbers, and eggs. In some 
instances, how ex er, drugs, bactena from foci of 
infection or pathologic intestinal flora, and 
even pollen must be taken mto consideration as 
possible causal agents. A case reported by 
Duke”’^ selves as an excellent illustration 
of the specificity and high degree of hyper- 
sensitueness manifested m some of these cases: 
the patient responded with very severe gastro- 
intestinal symptoms following ingestion of only- 
one drop of honey, and indeed only of one kind 
of honey collected from certain plants 

The following observation by Flandin®^'* 
clearly shows the significance of a sudden 
ox-erioading of the digestix*e organs with a 
foreign protein. A xxoman 35 years of age had 
beenlix-ingon a strictly vegetarian diet for three 
years; one day* she suddenly decided to eat 
Some xeal and eggs, and subsequently* suffered 
severe attacks of urticaria, edema of the glottis, 
and dysentery-Iike diarrhea. Flandin suc- 
ceeded in passixely transferring to a guinea 
pig the hypersensitix eness to meat and egg. 

Quite frequently, hoxx-exer, the causative 
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agents are secondar> allergens 'nie> com 
prise the digestion products of foodstuffs 
their intermediary products and e\en the 
intermediary products of drugs Thus 
Urbach-"® showed that the allergen is some 
times formed only as a result of the action of 
pathologic bacterial flora of the intestines on 
ingested proteins The disco\ery of this 
mechanism has practical therapeutic sig 
nificance for m such cases we can speedily 
abolish the allergic symptoms by treatment 
directed toward altering the pathologic intesti 
nal flora by such measures as diet Bacillus 
acidophilus preparations colonic tmgalions 
and charcoal The fact that in these cases the 
causatne allergen is not the food itself but 
rather split products formed in the inter 
mediary processes of digestion (Cooke®®) 
maybe the reason why skin tests with extracts 
of the foods themselves are so frequently 
negative in gastrointestinal allergies The 
concept of sensitization to the derivatives of 
protein digestion helps to explain the delayed 
type of clinical reactions following ingestion of 
fo^s 

Our present knowledge in regard to the 
endogenous allergens is very limited These 
substances originate in the organism itself 
but are altered by degenerative and autolytic 
processes and so acquire the character of 
foreign substances and thus of antigens 
Recent studies*®” have shown however that 
endogenous antigens — especially those formed 
in the intestinal tract — play an important part 
in the production of gastro intestinal allergy 

Gastritis is recognized as a particularly 
important predisposing factor in the production 
of gastro intestinal a'flergic diseases One 
encounters again and again — in the literature 
as well as m one s clinical experience — cases in 
which the consumption of some spoiled food 
or of some extremely hot or cold food or dnnk. 
or excessive or unaccustomed indulgence m 
alcohol results in gastric disturbances that 
m turn are followed by any of the vanous 
allergic gastro intestinal symptoms descnbed 
above It is by no means a rarity to observe a 
marked improvement in the allergic condition 
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after the eradicrtion of the underlying gastritis 
and recurrence of the allergic sy mptoms just as 
soon as the gastric disturbance reappears 
Moreover intestinal allergic man festations 
may result from -in inadequacy of digestive 
juices or enzymes (Walzer and Ualzer*"® 
Barber and Oriel This also holds true m 
the case of children (Bray”) Carnot and 
Slavus experimental work demonstrated that 
oral administration of 3 per cent hydrochloric 
aad served appreciably to prevent anaphylactic 
reaction to certain weakly antigenic proteins 
such as horse serum In cases of hypo 
chlorhydria and achylia the present writers 
have succeeded m correcting gastro intestinal 
allergy by administration of large doses of 
hydrochloric acid and pepsin sometimes in 
combination with pancreatin or with the 
indicated propeptans 

The observation of Hettwer and Kriz’” that 
an increase m intra intestinal pressure resulting 
from stasis hastens the absorption of protein 
assumes importance in view of the fact that 
constipation is so frequently encountered m 
cases of gastro intestinal allergy The authors 
studied this problem by injecting horse serum 
into isolated loops of the intestines of guinea 
pigs and eliciting anaphylactic manifestations 
after oral or rectal administration of the pro 
lein Anaphylactic reactions did not occur 
however when the horse serum was given 
mtraperitoneally 

As to just how allergic abdominal pains are 
caused little is as yet known Some authon 
ties quite simply assume that there must be an 
mtemal urticaria or an angioneurotic edema of 
the intestinal mucous membrane (Rowe”®) 
On the basis of his roentgenologic investiga 
tions Eyermann*"‘ attributes the pain to 
spasm of the smooth muscle Along with these 
possibilities Ratner” ® also considers spasm of 
the small vessels of the gastro-intestinal 
walk In agreement with Shorer*"® we are 
mclmed to assume that the combined effect of 
edema and spasm is necessary to cause pain of 
this kind the mechanism might well consist m 
the pressure imposed by the smooth muscle 
spasm upon the edematous tissues 
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The question as to ho\\ the allergjzation of 
the intestines is produced in the first place can 
be answered by mentioning several possibih- 
ties, some of which ha\e alreadj been con- 
sidered, at least briefly, in the discussion of the 
pathogenesis of allergic gastropathy It 
should be added here that the intestines can 
become allergized by the penetration of 
undigested or inadequately digested food pro- 
teins through an intestinal mucosa that has 
been damaged by inflammation, erosion, or 
loss of mucus, and also by the presence of 
certain parasitic infestations, the metabolic 
products of the parasites bringing about a state 
of chronic irritation. 

iloreover, the enteral route is not the only 
way by which allergic responses can be eliated 
in the intestines Severe intestinal manifesta- 
tions are part of the tj-pical picture of e^ri- 
mental as well as of human anaphtlatis 
^^’hea the allergen is reinjected into allergized 
dogs (Schittenhelm and \\ eichardt), they 
retch >nolently, vomit, and pass markedly 
bloody liquid stools Autopsy reveals that 
the intestines are filled with a liquid containing 
blood and mucus. Occasionally similar al- 
though somevihat less severe manifestations 
appear in patients with intestinal s>Tnptom5 
after ingestion of certain foods, when they 
happen to receive the same protein parenter- 
ally. Thus, Antona*^* reported the case of a 
man who always had severe gastro-intestmal 
sjTnptoms on ingestion of octopus meat, and 
who was similarly affected by cutaneous 
administration of an extract of octopus. In 
another instance, observed bv' Jacquelin and 
Richet, Jr., *5“ severe diarrhea fallowed inges- 
tion of beans, and there was an identical* 
reaction to cutaneous injection of an extract. 

The precise route (whether enteral or 
parenteral) by which gastro-intestmal dis- 
turbances due to pollen are brought about, 
must be determined in each instance. Cases on 
record conclusively demonstrate that both 
routes are possible. Occasionally gastro- 
intestinal manifestations are elicited in hay 
fever patients bj- pollen inj'ections. Far more 
commonly observed, however, are such reac- 
tions in hay fever patients following oral 
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administration of pollen. It should be borne 
in mind that specific gastro-intestmal responses 
can also be evoked by ingestion of natural 
honey, w hich v er> often contains a considerable 
amount of pollen. As a rule, when such 
disturbances appear during the grass or 
ragweed season, and when other evidence 
definitely indicates an allerg)' to pollen, it is 
justifiable to assume that the s)'mptoms 
represent an intestinal h)-persensitiveness to 
pollen Finding of eosinophils m the stool will 
support this diagnosis 

C. DIAG.VOSIS OF THE ALLERGIC 
ETIOLOGY OF GASTRIC AND 
rXTESTLV.\L DISEASES 

.AU the gastro-intestinal sv-mptoms men- 
tioned may be suspiected of being allergic 
only if there are other concurrent or alternating 
manifestations of ailergv', such as urticaria, 
angioneurotic edema, rhinopathy, or migraine. 
When none of the latter is present, it is often 
impossible to prov e an allergic etiologj*. 

It IS frequently quite difficult to establish the 
differential diagnosis as between organic 
diseases (such as peptic ulcer, cholec>'stitis, or 
appendicitis) and functional conditions (as in 
certain cases of spasm of the cardia, pylorus, or 
colon) on the one hand, and allergic conditions 
of the gastro-intestinal tract on the other. 
The clinical pictures are often identical. The 
following diagnostic measures are available. 

(1) There is often a personal or family 
hisiorv' of present or prev lous allergic disease. 
This includes not only the obvious forms (e g., 
urticaria, hay fever, asthma, migraine), but 
also such sv-mptoms as aversion to certain 
foods, intolerance of certain drugs, and 
belching, flatulence, or a sense of pressure in 
the stomach after eating certain foods. Par- 
ticularly suspicious is the appearance of allergic 
reactions in other organs simultaneously or 
alternately with those of the digestive tract. 

(2) To reach a decision quickly as to whether 
pain, spasm, or some other sviuptora is of 
allergic nature, epinephrine ma)- be ad- 
ministered and its effect observ ed. 

(3) \\Tien a food is believed to be the causa- 
tive allergen, an elimmation diet may be tried. 

If this maintains a sv-mptom-free state, trial 
feedings of the suspected food will frequently 
^cit d^nite information. A carefully kept 
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food diary is often a useful diagnostic adjunct 
Another method is institution of a speafic 
propeptan diet 

(4) Cutaneous or intracutaneous skin tests 
are in general futile, thej maybee\aluatedas 
positn e evidence only if corresponding gastro- 
intestinal (i e , focal) responses are elicited at 
the same time (as, for example, m the cases of 
Antona,®’® and Jacquelm and Richef®*') 
Much the same evaluation applies to the 
leucopenic index and pulse acceleration tests 

(5) It IS advisable always to perform a 
fractional gastric analj sis, examination of the 
feces, roentgenologic studies of the gaslio 
intestinal tract, and possibly also gastroscopy 
and proctoscopy When the X ray appear 
ance of the previously affected organs returns 
to normal within a few hours after administra- 
tion of epinephrine, this, together with the 
clinical symptoms, confirms the allergic char 
acter of the case 

(6) Use of a drug suspected of being the 
guilty allergen should be discontinued, when 
the symptoms no longer appear, the drug 
should be intentionally administered 

(7) Allergic reactions may also be accom 
panied by fever, as well as by a leucocytosis 
with from 12,000 to 18,000 leucocytes per 
cubic millimeter Moreover, m acute attacks 
there need be no eosinophilia whatever But 
when the attacks recur over a considerable 
period of time, a more or less marked eosmo- 
phiha is commonly observed during the 
intervals of remission The demonstration of 
eosinophilic leucocytes in the stool is helpful 

(8) Lintz has expressed the opinion that the 
absence of muscular rigiditj is a constant and 
dependable widvcatvon m cases- of abdonwwal 
allergy (and thus constitutes a definite contra 
mdication for operation) TTiis view is era- 
phaticall) contradicted by Gay,’^^ Roden, 
and others who occasionally observed very 
tense abdominal musculature 

(9) In cases of abdominal pain associated 
with fever, leucocytosis, and muscle ngidity, 
it IS advisable to submit the patient to an 
exploratory laparotomy, unless the presence 
of an underlying allergy can be unequivocally 
demonstrated, and unless the symptoms show 
marked subsidence following an injection of 
epinephrme On the other hand, it is surely 


important for the surgeon as well as for the 
internist, to become “allergy conscious ’ 

D TREATMENT OF ALLERGIC 
DISEASES OF THE STOM4CH 
AND INTESTINES 

The treatment of the gastro intestinal 
allergies, depending on whether or not the 
cause can be ascertained, is specific, meta 
specific, or symptomatic 

I Specific Therapy 

If the allergen is a drug or a rarely consumed 
food, Its use should be discontinued But 
when the allergen is a food that cannot readily 
be dispensed with — eg, eggs, milk, wheat— 
the hyTjosensitization or deallergization meas- 
ures below may be employed Sometimes 
an “allergenically denatured diet” is tolerated 
In essence, this consists exclusively of thor- 
oughly cooked foods, eliminating all raw or 
lightly cooked foods Ascorbic acid should be 
administered to compensate for the loss of 
vitamin C m cooking 

a) irVPOSENSITIZATIOV 
This IS adiiev ed bj’ means of administration 
of slowly increasing quantities of the identified 
food allergen The method is feasible in 
principle, in practice, however, it takes too 
long, and is not always without danger 
nius Sales, Debray, and Verdier reported 
allergy to milk in twins, with vomiting, 
diarrhea, and constitutional symptoms One 
child ivas successfully hyposensitized, while 
the other infant, treated in the same manner, 
'dved <at a.aapl>.yla.c.Uc shock Cathala, Dacas, 
and Netter*'® described another case m which 
hyposensitization was unsuccessful 5 drops of 
milk elicited severe general manifestations 

b) SKEPTOPHVXACTIC DEALLERGIZATION 
Three quarters of an hour before the meal, 
small doses of all the foods that will be served 
are administered orally, beginning with 0 1 to 
0 2 Cm , and increasing to 5 or 10 Gm within 
four we^s This method is certainly irksome 
in practice, and it takes several weeks before 
the desired results can be achieved 
Skeptophy lactic deallergization by means of 
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specific food propeptans is discussed on 
page 217. 

2. Metaspecific Tiier.u>\ 

Umber claimed to have cured cases of 
allergic diarrhea by means of subcutaneous 
injections of peptone. Kalh induced ana- 
phylactic shock v,ith horse serum in intractable 
cases of mucous colitis. These measures are 
based on the concept of metaspecific hj-po- 
sensitization. However, the second method 
mentioned is a rather heroic one. 


3. S\'siptoiiatic TnER.u>\ 
Epinephrine brings at least temporary- relief 
in acute attacks, .\tropine, sjTitropan, or 
other sj-uthetic atropine-Iike drugs may be 
gi\-en by mouth to reduce the incidence of 
recurrences Sedatives are useful both durmg 
the acute episode and for a few days thereafter. 
Dorst and iforris*®^’ and Burger'®** believe 
that sodium ncmoleate (soricin) has a detosi- 
fjdng effect on pathologic intestinal flora. 
Colonic irrgations are often beneficial in 
allergic disease of the intestmes. 



Chapter XXIV 

ALLERGIC DISEASES OF THE LIVER AND GALLBLADDER 


A LIVER 

T here are two possible relationships 
between hepatopathy and allergic diseases 
In the first place, a primary liver disease — or 
at least impairment of hepatic function — ^may 
be the predisposing and sometimes even the 
causative factor in an allergic stale Con 
\ ersely, the In er damage may result from an 
antigen antibody reaction WTiich of these 
tw o mechanisms is operatu e m a case evidenc 
mg hepatic involvement must be determined in 
each instance 

1 Pathooznests 

Experimental studies provide adequate proof 
of the rflle of the liver in anaphylactic shock m 
dogs, as explained more fully on page 84 
There is also some evidence that disturbed 
liver function plays an important part in 
certain cases of human allergj Paul and 
V^gh“®" demonstrated hepatocellular damage 
in some allergic patients by showing that the 
blood chloride level following administration of 
sodium chloride b> mouth is Jicred m the 
same way as in cases of Iner diseas** These 
authors assume that this is due 'o water 
retention in the diseased liver parenchyma 
According to Galup, the proteopexic function 
of the liver is often disturbed m allerg'c 
conditions, as indicated by the so-called 
heiwoclastic crisis of \\ idal Barber and 
and Cameron**” found an increase of 
blood ammo acids in a large number of 
paroxysmal manifestations of allergic nature 
and interpreted this finding as evidence of 
impaired liver function Shay and his asso- 
ciates*-*® frequentl} observed positive brom 
sulfalein tests m such cases 
Allergic damage to the liver and the develop- 
ment of allergic hepatopathy are bebeved to 
take place in the following manner (Fomet) 
Even under perfectly normal nutritional 
conditions some foreign protein makes its 
way through the intestinal wall and eventually 
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arrives, unaltered, in the portal vein 
(YoshiynkF'S) However, this protein is re- 
tained and so broken down by the liver that it 
loses Its antigenicity (Dujardin and De 
camps***) But this function is limited on the 
one hand by the quantity of protein involved, 
and on the other by the individual capacity 
of the human or animal liver In cases in 
which, as a result of disease or changes in the 
gastro intestinal mucosa, large quantities of 
inadequately digested substances, acting as 
antigens, come into the portal circulation, they 
first reach and may thus allergize the liver 
IVTien the same antigen again enters this 
organ, the resulting antigen-antibodyreaction 
brings about parenchymal damage, mani 
fested clinically by catarrhal jaundice If this 
assumption could be confirmed experimentally, 
one might well be entitled to consider some 
instances of catarrhal jiundice and even of 
cirrhosis as being of allergic origin 

In this connection, the experimental in 
vestigations of Hartley and Lushbaugh*”* are 
of particular interest rabbits sensitized with 
crystalline egg albumin showed large areas of 
coagulation necrosis of the liver parenchyma 
after injection of the antigen into the peritoneal 
cavity or the mesenteric veins The authors 
concluded that focal necrosis of the liver was a 
direct result of the local union of the antigen 
and antibody 

For the purpose of demonstrating allergic 
hepatic damage, appropriate liver function 
tests should be performed both during and 
after allergic attacks 

2 Symptomatology 

Liver disease of allergic origin is char- 
acterized, at least in the early stages, by the 
sudden appearance of symptoms at irregular 
intervals The liver is enlarged and painful 
There are also headaches, and the skin tem- 
porarily presents a subicteru color Such 
sudden attacks of hepatic enlargement have 
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been described by Glenard and \'mchon,^*® 
among others, and are sometimes accompanied 
by various phenomena of allergic nature 
(urticaria, attacks of sneezing), and occa- 
sionally even by shocklike manifestations 
(G. Singer). Hepatic conditions of this kind 
ha\ e been observed in cases of h}7)ersensitive- 
ness to food (veal, R. Gutmann-^**), and to 
tetanus antito.\in (Flandm and Valler>-- 
Radot^O and Witte peptone gi\ en by injection 
(Urbach). 

3. Therapy 

Aside from elimination of the allergen (food 
or drug), the patient must be put on a strict 
li\er-sparing diet. This should be rich in 
carbohydrates, vegetables, and Antamins, and 
poor in fats, salt, and spices; alcohol must 
of course be entirely forbidden. In order to 
increase storage of glycogen in the liver cells, 
it is advisable to administer large quantities 
of de-^trose two or three times daily, and 
simultaneously to inj'ect 5 to 10 units of insulin. 
Lastly, stimulation of the liver cells by intra- 
Aenous decholin therapy is advnsable (Shay 
and associates”**). 

B. GALLBLADDER 

Flandin and Vallerj'-Radot®’ and Par- 
turier®** were the first to express the \ievA 
that certain cases of biliarj* colic are due to 
allergj' to some food. Thei' based this 
concept on analog)* to similar manifestations 
following repeated horse serum injections, 
autohemotherapy, and sanguineous extravasa- 
tions, as well as sunburn in indridduals 
hj'persensitive to sunlight. It was pointed 
out long ago — particularly in the French 
literature — that biliar)* colic is rather fre- 
quently associated with migraine. Kelhng^*^ 
goes so far as to regard many such attacks as 
equivalents of migraine, and uses the term 
abdominal migraine in this connection, 

1. Pathogenesis 

On the basis of extensive investigations, 
Fodor and Rimos claim that the histories of 
one-fourth of all their cholec)'Stopathy patients 
included mention of some previous allergic 
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condition, while the corresponding figure for 
other diseases investigated was only 5 per 
cent. Eiselsberg”'** called attention to the 
nutritive-allergic origin of many cases of 
gallbladder colic, and advanced proof of the 
allergic pathogenesis bj- showing that the 
spasm failed to appear after ingestion of the 
food allergen when this was preceded by 
administration of the specific propeptan, and 
that It reappeared when the food in question 
was taken without the propeptan. Black^* 
and Pascual and Ramos, among others, re- 
ported similar cases of nutritive allergic origin, 
controlled by elimination of the allergenic 
food from the diet 

However, h)'persensiliveness of the gall- 
bladder need not necessarily relate to food, 
drugs, as weU as injections of animal serum 
and of lii'er (Adelsberger and Jlunter"’’®}, 
may also lead to allergic bihar)* colic. 

Li animal experiments, Fischer and Kaiser- 
Img^ succeeded in producing allergic chole- 
cystitis by injecting sterile antigens into the 
efferent Ij-mph xessels of the gallbladders of 
sensitized animals Furthermore, Deissler and 
Higgins,*^** as well as KaII6s and Kall6s- 
Deffner,** showed that contact with the 
allergen caused contractions of the isolated 
gallbladders of sensitized guinea pigs. Pas- 
sive sensitization of the gallbladder of the 
monkey was achie\ed by Walzer et al.***® by 
means of injections of a human serum con- 
taining antibodies for cottonseed protein. 
Within one to two minutes after injection of 
cottonseed extract into the popliteal a em one 
week later, an allergic reaction developed 
characterized by edema, hiTieremia, and 
increased secretion of mucus, and histologically 
by a cellular infiltrate rich in eosinophils. 
Macroscopically, the reaction closely resembled 
that induced in the mucous membranes of the 
ileum, colon, and rectum in human beings. 

In addition, absorption of undigested protein 
through the mucous membrane of the gall- 
bladder, as well as of the common duct, was 
shown in ingenious expenments by Harten 
and his associates 

The great importance — both to the patient 
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and to the physician — of knowing that gall 
bladder conditions of this kind are occasionally 
due to allergy is perhaps best brought out 
b> the fact that totally unnecessary and 
completely futile operations ha\e not in 
frequently been performed in such cases 
Tlius Rowe’*'* AKarez Graham and his 
associates Eiselsberg and others re 
ported cases that were operated on and e\en 
drained on the basis of a diagnosis of chronic 
cholecystitis and m which the attacks 
persisted nevertheless until the true causes 
were discovered These included hypersensi 
tivities to egg ham and fsh (Eiselsbei^) and 
to wheat (Graham) and correct diagnosis led 
to proper therapeutic measures such as 
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2 SwlPTOVIATOLOGV 

A hitherto healthy individual \ ho d )es not 
have any digestive complaints constipation 
or diarrhea may suddenh suffer cramplike 
pain in the right upper quadrant of the 
abdomen frequently radiating to the back and 
nght shoulder and thus preciselv simulating 
the picture of cholelithiasis The region of 
the liver and gallbladder will be found to be 
markedly tender on palpation as may also 
to a less marked extent the small and large 
intestines A cholecystogrim mav reveal no 
gallstones but rather a hydrops (Figs 304 
30o) Later there is belching vomiting (after 
which the pains not infrequently cease 



elimination of the allergenic foods from the 
diet or administration of specific propepfans 
Bauer2«° reported a patient who had been 
suffering from sev ere pain in the right side of 
the epigastrium and inigrame — symptoms 
strongly suggesting cholecy stitis Laparotomy 
revealed occlusion of the sphincter of Oddi by 
acute edema probably of allergic nature 
Lastly the discovery of an underlying allergy 
in these cases is of great importance inasmuch as 
repeated biliary colic may cause disturbances 
in the formation of bile and so lead sooner or 
latter to production of gallstones 
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abruptly) diarrhea sometimes migraine and 
occasionaHy even urticaria These attacks 
are never accompanied by fever however 
there are often vertigo tremor a feeling of 
weakness palpitation and sometimes loss of 
consciousness The acute episode can usually 
be controlled by an injection of epinephrine 
and this fact is an important diagnostic aid 
Examining the patient on the following da\ 
the physician is likely to be struck by the 
complete absence of tenderness over the gall 
bladder region 

Determmation of the fact that a given case 
of choleostopathy is of allergic origin will 
enable the physician to understand why the 
patient can tolerate foods that are generally 
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undesirable in gallbladder conditions (e g , fat, 
inaj*onnaise), whereas attacks are evoked by 
ingestion of apparently innocuous foods such 
as white bread or lean beef. 

According to Cancado,^” with increasing 
e.vperience the diagnosis of allergic chole- 
cj-stopathy is being made more frequently. 
The absence of tjpical or characteristic 
sjTnptoms and signs of an organic lesion, and 
the presence of a personal or family historj- of 
allerg}' support the diagnosis. Skin tests and 
eosinophile studies are of limited value. 
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3. Therapy 

In addition to the measures recommended 
for the treatment of allergic diseases of the 
b\er, It is advisable m severe cases to remove 
the affected gallbladder surgically. Before 
resorting to operation, howcAcr, elimination 
diets, biliarA- drainage and decholin therapy 
should be gi\en an adequate tnal. 

Xot infrequently allergic cholecj stopathy is 
accompanied by similar hepatic mvohement. 
Such cases may be managed by a combination 
of the therapeutic approaches for the two 
conditions. 



Chapter XXV 

ALLERGIC SKIN DISEASES 


\ THE SHIN AS AN ORGAN 
OF nniLNITA 

TT^fl\ IS the skin so frcquenllj the site of 

’ V allergic manifestations^ And wh> do 
the latter assume so man> different forms^ 
These questions ha\e been asked man> times 
In contrast to the skin m this respect the 
mucosa regularh reacts with uniform symp- 
toms Thus with regard to their manifesta 
tions it IS impossible to differentiate between 
a case of haj fe%er and a rhinopathj due to 
dust or to a mold and an asthma based on 
allergy to some food presents the same s>mp 
toms as does infectious asthma 

The ans \er to the first question — as to the 
high incidence of allergic skin diseases — is 
that as will be shown below the skin produces 
antibodies much more rapidly and in greater 
quantity than does any other tissue And the 
clinical Nariety of the responses can be e^ 
plained at least in part by the fact that when 
the epidermis is the shock tissue (i e contains 
the specific antibodies) the reaction takes the 
form of an acute epidermitis while neuroder 
matitis on the other hand is based on hyper 
sensitiveness of the cutis and urticaria on 
hypersensitn eness of the blood vessels of the 
skm 

The presence of antibodies in the skm ex 
plains the usefulness of the cutaneous tissues 
for scratch and intracutaneous tests for hy 
perseasitiv ities in other organs Aloreover 
the antigen antibody reaction that takes 
place after the introduction of the antigen into 
the antibody containing skin can also be used 
for therapeutic purposes — not only in allergic 
dermatoses but also in all manner of other 
allergic diseases provided the antibodies in 
the cutis and in the shock tissues are the same 
For all these reasons a brief discussion of the 
skin as an organ of immunity appears to be m 
order (For details and bibliography the 
reader is referred to Tuft ‘ Jadassohn 
and Urbach *“) 
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A distinction must be made between non 
specific and specific reactivity of the skin 
The former is a phy logenetic inherent property 
of the integument — i e havnng been exposed 
to all kinds of damage the skm has apparenlK 
learned to mobilize appropriate defenses to 
cope with a wide range of situations The 
specific reactivity of the skin on the other 
hand may well be the result in the majonty 
of cases of a prev lously acquired specific sensi 
tization 

For centuries man has instinctively known 
how to make therapeutic use of the nonspecific 
reactivity of the cutaneous organ Sun 
water and air baths skin massage and all 
kinds of countenmtatioa were prescnbed m 
ancient times and were as important then as 
are now such measures as ultraviolet irradia 
tion iontophoresis with histamine or choline 
and hydrotherapy 

It has long been known that a strong cu 
taneous response exerts an influence on the 
entire organism in the exanthematous infec 
tions Clinical observations have to a cet 
tain extent supported the old popular belief 
that m vanola measles scarlet fever and 
tyT^hoid the more severe the skm eruption 
the less the internal organs suffer Along the 
same lines are the common observations that a 
syphilitic who has severe skm lesions in the 
secondary stage is far less likely to develop 
visceral or nervous involvement and con 
vetsely that an arsphenamine dermatitis in 
dicatesa favorable prognosis as regards svphi 
lis and that patients with tuberculosis of the 
skm hardly ever have severe involvement of 
the lungs The generally accepted explana 
tion of these phenomena is that as a result of 
the particularly intense specific stimulation 
of the skin there are formed in this tissue 
sufficient antibodies to protect the entire or 
gamsm E Hoffmann calls this function of 
the skin esophylaxis m contradistinction to 
exophylaxis a term he applies to the purely 
mechanical protective function 

In addition to these important but merelv 
clinical observations attempts have been 
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made during the past few years to determine 
experimentally the role of the skm in the im- 
munity of the organism as a nhole. Smce 
these immunologic processes are characterized 
by the production of specific antibodies, at- 
tempts have been made to demonstrate their 
presence by means of passive transfer tests. 
Taking as his point of departure J. Jadassohn’s 
report of a case in which hj-persensitKeness to 
iodoform could be called forth only in a skin 
site covered with epithelium and not in a de- 
epithelialized area, Bloch^** attempted, by 
means of Thiersch skm grafts, to transfer 
iodoform hiTiersensitiveness to a previously 
insensitive subject. The success of this e-x- 
periment led him to conclude that the pres- 
ence of specific cellular antibodies in the 
epidermis of the patient had been demon- 
strated. Significant as these transplantation 
experiments may be in principle, they are not 
conclusive, for transplantation from man to 
man is possible only under certain special 
pathologic conditions (e g , the reticulo-endo- 
thelial system must be blockaded). Never- 
theless, Bloch’s concept that allergic 
dermatitis depends on the presence of epi- 
dermal antibodies was correct, and was later 
proved by Xaegeli's autotransplantation 
method”* (p. 154), 

Other lines of investigation have proceeded 
from Fellner’s experimental w ork.”* He suc- 
ceeded in showing that tissue obtained by 
curettage of a papular tuberculin reaction 
possesses specific enhancing properties: for ad- 
dition of substances derived from the papule 
content to a dilution of tuberculin that ordi- 
narily would produce no response will elicit a 
strongly positive skin reaction when applied 
to a scarified skin site Not only was Fellner 
able to make weak tuberculin concentrations 
effective by addition of these substances, but 
he also, in 5 instances, achieved passive trans- 
fer of local tuberculin hv'persensitiveness to 
previously anergic individuals. These skin- 
reaction-enhancing substances in the tubercu- 
lin papule were termed “procutines” by 
Fellner, and regarded by him as antibody- 
like in nature. Fellner’s findings were con- 
firmed and amplified bj' Martenstein and 
Schapiro.^*^ 
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iloreover, bj- means of a special experi- 
mental method (i.e., excision of the mjection 
site shortly after inoculation), Martenstein 
demonstrated that the antibodies are first 
produced in the skin, including the unaffected 
portions, and are only subsequently present in 
the serum. 

As Trost has shown, tuberculous procutines 
are also found m the content of the blisters 
sometimes resulting from mtradermal injec- 
tion of tuberculin in highly sensitive patients. 
Procutines were also demonstrated in the 
serum of blisters artificial!)' induced over the 
skin lesions of lupus erj'thematosus and 
erythema nodosum, whereas no procutines 
could be found m blisters similarly produced 
over the affected skin m dermatitis, urticaria, 
or pisoriasis (Leiner). 

The fact that cellular antibodies are formed 
m the skin of patients w ith allergic dermatitis, 
and that these antibodies do not enter the 
blood stream, or do so only in small amounts, 
was proved by the senior author^ following 
the suggestion of Koenigstem. This conclu- 
sion was based on the passive transfer of epi- 
dermal hv’persensitiv eness by means of blisters 
arising spontaneously or induced artificially 
by means of canthandes plaster on the aller- 
gized skin To date, it has been possible by 
this method to demonstrate the presence of 
cellular (fixed histiogenic) antibodies in about 
36 cases, as reported by a number of authors 
(p. 153). We should like to emphasize here 
that, contrarv' to some statements in the litera- 
ture, the Urbach-Koenigstein method is not 
merely a modification of the Prausnitz-Kuest- 
ner procedure: the former elicits a dela)ed 
tuberculin 1)^)6 reaction, while the response m 
the latter is of the immediate t)'pe. 

The conclusion reached on the basis of pas- 
sive transfer experiments, that the skin is the 
site of formation of specific antibodies in 
various allergic conditions, is further supported 
the fact that, in man, intracutaneous in- 
jections of foreign serum produce a greater 
degree of cutaneous h)'persensith eness than 
do the same doses injected intravenously 
(Koehler and Heilmann*^). .-Vccording to 
Ha.xthausen,®” the difference is particularly 
striking when small quantities of antigen are 
used. Thb is interpreted as indicating that a 
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large part of the effective cutaneous anti 
bodies ate actual\> formed in the skm itself 
Furthermore, Grove®®* and Kahn>“ have 
shown that while the titer of humoral anti 
bodies in experimental animals is decidedly 
lower when the injection is given subcutane 
ousl> or intraculaneousl) than when it is 
made intravenously, the local hjpersensitive 
ness is greater in the first instances Fmallj 
that the skin is a primary and independent 
producer of antibodies is indicated by the 
facts that simple chemical substances when 
mixed with foreign serum, sensitize on apph 
cation on or into the skin, that the allege 
reaction thus elicited is confined to the skin, 
and that such procedures do not, as a rule 
evoke demonstrable antibodies in the blood 
serum (Ha^thausen®®*) 

That the skin also participates m the forma 
tion of antibacterial immune bodies was 
shown by Fernbach and Haessler Tuft 
and his associates'*'" demonstrated that the 
mtracutaneous route, with a one tenth dose 
of typhoid vaccine, produced a stronger and 
more lasting response than did ail other routes 
with the exception of the intravenous, and 
even the latter route was less satisfactory m 
that the antibody titer was found to decline 
more rapidlj Matsumoto®®® observed that 
infinitely better immunologic results were 
achieved with bacterial vaccines when they 
were introduced directly into the skin than 
when the> administered subcutaneously or 
intravenously, the best results were obtained 
when the vaccine was injected into a canthar 
ides blister Similarly, Hansel®”* and others 
report better results with intncutaneous ad 
ministration of pollen extracts in hay fever, 
particularly for coseasonal treatment when a 
rapid rise in antibody titer is urgent Tlie 
present writers, on the same grounds, prefer 
the intradermal route for hyposensitization 
to dust 

Percutaneous experiments corroborate the 
importance of the skin n the formation of 
antibodies Repeated application of staphy 
lococcus toxoid to the skin produces not only a 
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local immunization of the treated skin site 
but also a general immunity In a series of 
experiments Mondolfo®®®’ demonstrated that 
the skm areas that had been in direct contact 
with the toxoid contained a far greater anti 
body supply than did areas not previously 
so treated, thus it was observed that the 
former sites responded with only trifling local 
manifestations to injections of toxin while the 
latter gave necrotic reactions Torikata and 
Ozu®*®^ demonstrated experimentally (by ex 
cision of skin sites previously rubbed with 
unmune salves) that more than 70 per cent 
of the antibodies found in the blood had been 
produced by the prepared skin area, whereas 
only some 30 per cent had been supplied by 
the other organs 

The question also arises as to which part of 
the skm — the epithelium or the cormtn — is 
capable of producing antibodies Clinical ob 
servations and the results of experimental 
investigation would seem to indicate that 
antibody production is dependent upon the 
cells of the reticulo endothelial system This 
system is represented by the Langerhans cells 
in the epidermis and cutis and by the endo 
theiium of the papillary blood and lymph 
capillaries This serves to explain the fact 
that both the epidermis and the cutis are m 
principle, capable of producing antibodies 
The presence of specific antibodies in the 
skm m certain allergic diseases, as proved by 
the experimental investigations discussed 
above, has, aside from its purelv theoretic 
interest, a far reaching practical importance 
For both cutaneous allergy and cutaneous 
immunity are dependent upon specific epv 
dermal and cutaneous antibodies this perimts 
us to understand the biologic mechanism and 
diagnostic significance of skin reactions 
Moreover, the presence of antibodies in the 
dim explains the results in certain infectious 
diseases, of those therapeutic methods that 
employ attenuated virus as the antigen pro- 
vided it IS introduced only into the epidermis 
(Jenner) This therapeutic approach also m 
dudes such procedures as the introduction of 
\anous antigenic substances (eg, tuberculin) 
by application or inunction (percutaneous 
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method of Petruschky and Moro), scarification 
follo\%ed by inunction (cutaneous method of 
Ponndorf), and the intracutaneous method 
(Wolfi-Eisner). The last-named route has 
recently been highly recommended by Tuft,®®* 
Kern,®®* and others The use of percutane- 
ous hj’posensituation in allergic contact der- 
matitis IS discussed m greater detail on page 
205. 

While the skin assumes the largest share in 
the defense of the bodj by producing specific 
antibodies, the importance of certain mucous 
membranes should not be overlooked — par- 
ticularly those coming into intimate and direct 
contact with bactena and other antigens, such 
as the nasal and intestinal mucosa. Despite 
the fact that these linings lack the protection 
of the homy layer that provides the skin with 
an effective barrier, they ne\ertheless prevent 
bactenal invasion. The obsen.’ations below, 
among others, strongly suggest that this ina- 
munobiologic defense is mediated by the 
formation of cellular antibodies In this con- 
nection it is of more than historical interest 
that the Chinese, long before the time of 
Jenner, used the nasal route for vaccinating 
against smallpox, by inoculating cowpox 
IjTnph into the mucosa (Blumenfeld) In 
animal e.xperiments, Bussacca succeeded in 
immunizing rabbits against Bacillus para- 
t>'phosus B, pneumococci, and smaflpo'r by 
way of the nasal mucosa. Similar attempts 
emploj-ing the membranes of the mouth and 
trachea were unsuccessful, ilore recently, 
topical nasal application has been used for 
acth e immunization against tetanus (Gold'”*), 
diphtheria (Fraser et al.,®®* Dow®®*), and 
bacterial infection (Walsh^^®*). The serum 
antibody titer was definitely increased in cases 
so treated. 

Evpenments carried out particularly by 
Besredka”* ha\e shown that the intestines 
likewise possess a particular ability to resist 
invading bacteria. While the French in- 
vestigator claimed that this mechanism does 
not depend on the inter\-ention of cellular- 
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antibodies, the present authors are of the op- 
posite opinion (see p. 23). 

B. DERMATITIS (ECZEM.-K) 

1. CL-ASSIPICATIOX 

Xo other word in medical nomenclature is as 
loosely and as indiscriminately used as 
“eczema.” The term has long been — and 
still IS — a veritable wastebasket for various 
undiagnosed forms of inflammatory skm le- 
sions. For this reason, the view is now widely 
held that it might be best to dispense with 
the word eczema entirely, and to replace it 
with terms based on etiolog\\ At present, 
however, we are still obliged — despite re- 
markable progress m the last few years — to 
resort to some extent to morphologic criteria. 
.Although "eczema” is a syndrome character- 
ized by certain definite cbnical and histologic 
characteristics, it has its origin m the most 
dixerstfied external and internal conditions. 
I'nfortunatelv it is impossible to differentiate 
between eczemas and dermatitides by the 
simple expedient of considering the former to 
be due to internal and the latter to external 
causes. Furthermore, it must be especially 
emphasized that exeiy dermatitis is by no 
means of allergic nature. On the contrarj’, 
many a case is a reaction to an exogenous 
toxic agent, while others are due to diseases 
of the gastro-intestinal tract, endocrme dys- 
functions, metabolic disorders, and so on. 
Infections and parasitic agents also play an 
important part 

Iv sx^wW taks ws too iax afield Iw wwdettaUe 
anythmg like an exhausthe discussion of the 
numerous attempts that haxe been made to 
classify “eczemas” into categones. The most 
significant efforts m this direction have been 
contnbuled by Sulzberger,* Stokes,* Bon- 
nexie,*®® Burckhardt,'^'® Robinson, and 
Epstein.®*' 

We propose to distinguish between eight 
principal groups: 

Contact Dermatitis (syn. epidermatitis, 
epidermitis) 
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Allergic Dermatitis From Within 
a due to food 
b due to drugs 
\eurodermatitis 
Infantile Dermatitis 
Seborrheic Dermatitis 
Infectious and Parasitic Dermatitis 
Metabolic Dermatitis 
Dermatid 

While this diMsion is based primarily on 
pathogenetic grounds, \\e are ne\ertheless 
obliged to make at least some use of clinical 
criteria, as, for example, in the instances of 
infantile dermatitis, neurodermatitis, and se 
borrheic dermatitis 

Needless to saj, these groups do not repre 
sent sharpl} defined entities On the con 
traij, transitional forms are frequentlv en 
countered, so that it is often difficult to know, 
for example, whether one is dealing with an 
infantile dermatitis or with seborrheic derma 
titis in an infant Moreo\er, not \er> m 
frequently a single patient will present two 
types of ‘eczema” simultaneously — eg, con 
tact dermatitis and neurodermatitis Despite 
all these ddficulties, adequate classification is 
absolutely essential for therapy based on etio 
logic considerations 

2 Contact Derswtitis (Epiderslatitis, 
Epidersiitis) 

Contact dermatitis is the term that has 
come into general acceptance to designate the 
cutaneous manifestations caused by surface 
contact* with the excitant Howexer, some 
confusion has resulted from the use of this 
term The expression is most commonly un 
dsxstjiod tfi mfei In aUergjc contact dermatitis.. 
e\ en though the w ord allergic is often omitted 
Net there are mimerows instances of non 
allergic dermatitis produced by contact with 
chemicals and other substances For thera 
peutic as well as prophylactic reasons, it is 
therefore necessary to indicate specifically, by 
means of a proper term, yvhether one is deal 
ing m a giyen case y\ith a nonallergic oryyith 
an allergic contact dermatitis 

For the sake of clarity, we prefer the di\i 


• It IS apparent that agents produe ag contact dennaUtis 
either dimng dm cal exposures or when appl ed as patch or other 
tests must first penetrate the natural barriers of the skin t surface 
and reach at least the Using ep dermal cells 


Sion of contact dermatitis into the toxic and 
the allergic types The term toxic is em 
ployed not in the narrow pharmacologic mean 
mg, but rather in a broader sense According 
to the definition amyed at by the Consulting 
Staff of the Dermatoses In\estigations Sec 
tion of the Lmted States Public Health Ser\ 
ice in 1942“” a primary cuUneous irritant is 
an agent that will produce a clinicalh mam 
fested irntation at the site of contact on the 
normal skin of a majority of persons not pre 
\iously sensitized to that substance if it is 
permitted to act in a giy en concentration m a 
gi\en vehicle and after a given manner and 
length of exposure The imtation may be 
redness, papulation vesiculation ulceration, 
or other sign of damage at the site to which 
the imtant has been applied Substances of 
this type are for example, certain inorganic 
and organic acids alkalies salts solvents, 
oils, and dye intermediates that are capable, 
particularly after the skin has been trauma 
tued by friction light, heat cold, or exces- 
sive penpiration, of exertmg a nonspecific 
toxic (often caustic) action — m other words, 
there is usually a chemical and mechanical 
injury to the skin 

By contrast, a cutaneous sensitizer ts an 
agent which is incapable of producing demon 
strable cutaneous changes on first contact, 
except in pereons hypersensitive to it, but 
which may increase the tissue capacity to 
react to subsequent exposure after a suitable 
latent period as manifested by dermatitis 
after further contact on the same or other 
parts of the bodv \ primary irntant may 
also be a sensitizer depending on the concen 
tration of the chemical, the period of contact, 
and other conditions of exposure 

Other designations for contact dermatitis, 
m the broader sense are dermatitis venenata, 
industnal dermatitis occupational dermatitis, 
and, as proposed by Downing ergoderma 
tosis’ (Greek tpyov, work,” and 5(piia, 
‘skin’) Epstein"**’ has recently advanced 
the term epidermitis’ and Templeton,”’ 
epidermatitis,” as indicating the shock tissue 
and the pathologic findings more preciseh, 
and ayoidmg the ambiguity of thought in 
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herent in the \%or(l “contact,” since the aller- 
gen need not always reach the epidermis from 
without. Table 57 presents a number of 
synonjms for the two subgroups of contact 
dermatitis, containing terms frequently found 
in the literature. 

It cannot be denied, however, that it is 
often difficult to determine whether a given 
case is one of toxic or of allergic contact derma- 
titis. The clinical pictures, especially in the 
advanced stages, are identical. Moreover, 
iliescher”'^ has shown that while the histo- 
logic finding of spongiotic vesicles is charac- 
teristic of the allergic eczematous reaction, it 
is not, in itself, conclusive evidence: for this 
of reaction is also elicited by agents of 


was suggested b> Schwartz"®^* He believes 
that this IS achieved chemically by affecting 
the of the sweat, which in turn affects the 
ability or capacity of sweat both in its action 
as a solvent for and as a neutralizer of e.xtemal 
irritants. He emphasized that if a worker is 
exposed to an alkaline irritant and has a 
markedl} acid perspiration, the latter would 
tend to neutralize the chemical, while if his 
sweat is alkaline it would enhance the irritant 
action of the alkali In this connection should 
be mentioned the observations of Zmgsheim,^— 
who employed the method of Burkhardt-®^ 
Zmgsheim found that the capacity of the skin 
to neutralize alkali varied with certain derma- 
toses, in occupational and age groups, and 


Table 57 — Sy»«H\m}for the Types of Contact D'rmalths 


Toxic contact dcrmalitK (Burciiurdt*“V 
N’onsensilization dermautis (Downing^^*) 
Xoneczcmatous industrial dermatitis (Foerster**'*) 

Ln«pecific contact ecaema (Becker andObermajec*”’) 
Ecaematoid contact dermatitis (N'etherton*’*’) 

Tone epiderimtis (Epstein"*”) 


Traumatic contact dermatitis 


AlJerpc contact dcnnatitis (Burckhardf'’^ 
Sensiuzation dermatitis (Downing^'*'} 

Eczematous industrial dermatitis (Foerster"*”) 
Eczematous contact-tj pe dermatitis (Sulzberger*) 
Specific contact eczema (Becker and Oberma>er**‘’) 
Eczematous contact dermatitis (Xetherton****) 

I Allergic epidermilis (Epstein””) 

I .Allergic occupational dermatitis of contact t)'pe 
True eczema (German school) 

Dermatitis eczemato«a 


prot ed toxic nature. The principal difference 
is that in toxic contact dermatitis, patch tests 
with nontoxic concentrations of the causative 
substance (i e., those incapable of causing 
reactions in normal indix iduals) are negath-e, 
while in the allergic form they are positixe. 
Finally, it cannot be denied that toxic irri- 
tation of the skin often paves the way for a 
specific allergization. 

Important constitutional conditions fax-or- 
ing the acquisition of contact dermatitis are 
oil\- skin, ichthj’otic skin, and hj-peridrosis 
(Stokes*^®). 

The possibility that a worker’s diet has an 
influence on susceptibilit}' to e.xtemal irritants 
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With the degree of allergization. The neu- 
traluation time was found to be prolonged in 
laborers, bricklayers, masons, and the like 
Contact dermatitis is constantly assuming 
greater significance. Schwartz"®-* showed that 
the annual incidence of occupational derma- 
toses in the United States, even before World 
War II, affected at least 1 per cent of all in- 
dustrial workers, and more time is lost from 
work because of them than from any other 
occupational disease. Still more important, 
howex-er, is the fact that the incidence is rela- 
tix-ely much higher in certain industries. 
Thus, 20 per cent of all occupational derma- 
toses are encountered in metallurgic industry ; 
next in order of frequency are those among 
domestic help and food industiy workers. 
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Foerster,'’®"’ Lane,^« ® and Hair®'^ have pointed 
out that, exclusive of industrial accidents 
skin conditions represent approximatelv 6o 
per cent of all occupational diseases Here 
again it is interesting to note that the majority 
of the cases are caused b> some toxic agent 
In a series of no less than 10 000 instances of 
occupational dermatosis Schwartz’*’* found 
only 18 per cent to be of strict!} allergic origin 
However, this too vanes with the industrj 
Thus, the allergic form of occupational derma 
titis occurred more frequently in the manu 
facture of munitions than in other war plants 
(Schw artz^’*) Hlauder*^" analyzed o27 cases 
diagnosed as occupational dermatitis accord 
ing to the actual causes In only 12 5 per 
cent could a sensitization dermatitis be es 
tablished, due to petroleum products anti 
corrosion oils, linseed oil, vanilla, cinnamon, 
insecticide glue, chemicals, permanent wave 
lotion, scalp lotions, rhus, ragweed, chrysan 
themum, and colored paper However, Klau 
der placed the large group of cases caused by 
turpentine and chromates in the primary 
irritant group without routinely stud}ing 
them with the patch test method for contact 
allergy Many authors believe that derma 
titis from turpentine always connotes sensi 
tization and previous exposure (Perutz) 

The fact that the combination of toxic and 
allergic actions may be operative in industrial 
dermatitis is being increasingly recognized 
However, it is often difficult to evaluate cor 
rectly in some cases to what extent the con 
dition IS caused by primary irritant properties 
of the chemical agent and how much is due to 
an allergic hypersensitiveness to it 

Compilations of the primar} irntanls and 
skin hazards involved in various occupations, 
and their prevention, are available from sev- 
eral sources, including ^\eber“** and 
Schwartz 

Physicians obliged to deal with industrial 
cases should be familiar with the coropensa 
tion laws of their own states The medicole 
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gal aspects of occupational dermatomes are 
thoFoughI} discussed by Foerster ^ Sul/ 
berger and Finnerud Blaisdell Sajiping 
ton “* and Schw artz Because of compen 
sation claims it is important to determine 
whether a dermatitis is of industrial origin 
The Committee on Occupational Derma 
to'es*®’* set forth the following criteria for the 
diagnosis of occupational dermatoses 

«) An occupational dermatosis is one in which the 
r61e of an occupational causal (major or contributorj) 
factor has at some previous time been estal I shed be 
>ond reasonable doubt 

b) The person has been working in contact with an 
agent known to have produced similar changes m the 
sbn 

c) The time relationship between exposure to the 
agent and the onset of the dermatosis is correct for that 
particubr agent and that particular ah normality of 
the sbn 

d) The site of the onset of the cutaneous disease 
and the site of maximum involvement are consistent 
with the site of manmum exposure 

t) The lesions present are consistent with those 
known to have followed the reputed exposure or 
trauma 

/) The person is empIo}ed in an occupation in 
which s milar cases have previous!} occurred 

;) Some of the persons fellow workers using the 
same agent are known b> the examiner to have similar 
manifestations due to the same cause 

i^) So far as the examiner can ascertain there has 
been no exposure outside of occupation that can be 
implicated 

s) If the diagnosis IS dermatitis the following items 
are important 

(1) Attacks after exposure to an agent followed 

by improvement and clearing after cessa 
lion of exposure constitute most convincing 
evidence of the occupational factor as a 

(2) The results of patch tests performed and in 

terpreled by competent dermatologists 
corroborate the history and the examination 
in the majority of cases 

However lapse of time between exposure 
and examination, impossibility of obtaining 
an accurate history , prev lous treatment, a 
combination of occupational and nonoccupa 
tional cutaneous disease and various other 
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factors prevent the application of am criteria 
in certain cases It is also realized that all 
the suggested criteria will not fit e\era' indi- 
vidual case. Howe\er, a careful weighing of 
the evidence obtained by detailed history' and 
evammation in the light of these standards, 
should aid in the interpretation of the cccu- 
pational relationship. 


by evcretion of carbon dio.xide the skin is 
able to neutralize to a certain extent the 
alkali with which it comes in contact. This 
process IS delayed m individuals whose skins 
ha\e become relatively less resistant to alkali 
The same mechanism is probably involved in 
the majority of cases of dermatitis due to soap 
or other alkalies, which are the principal 

I 






Fic 306 Tovac Contact Derilvtitis Pit to Worktno waiu Czuent 


TOXIC CONTACT DERMATITIS 

The majority of cases begin as erythema, at 
first sharply limited to the skin site touched 
by the irritant. Later the condition becomes 
papular, vesicular, and even pustular if second- 
arily infected. Quite commonly these lesions 
spread beyond the borders of the contact zone 
when the nova is carried to other parts of the 
— a'b, itn rvamp'ie, \o \Vie gemlaba. 

Occupational primary irritants may be 
roughly- divided into four groups: 

The first ty-pe comprises keratolytics and 
other substances capable of c'eavmg or otber- 
wise damaging the homy layer of the skin. 
This group consists chiefly of caustics and 
alkalies. The valuable work of Burckhardt^ 
and of Sulzberger and Baer**^ has demonstrated 
that in patients with cement dermatitis 
(‘■mason’s eczema”) there is a decrease in the 
resistance of the skin to alkali (Fig 306). The 
lowering of the threshold of reaction was found 
to be directly proportional to the ability of 
the individual skin to neutralize alkali. In 
other words, exposure to cement produces 
dermatitis in persons whose skins neutralize 
alkali slowly. Burckhardt demonstrated that 



Ro 307 Toxic CoNTvcrDERiimiisDcx TO L avs-dky 
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causes of dermatoses in housewives (Fig 307), 
domestic servants, dishwashers, laundresses, 
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and even surgeons This was largely con 
firmed by Theiler who found that of 74 
cases of dermatitis in housewives 46 were due 
to the use of alkaline washing agents and 
waxes containing turpentine 26 reacted on 
patch testing to alkalies and turpentine 11 to 
alkalies alone 9 to turpentine oil alone and the 
remainder to clothing cosmetics nickel pnm 
rose and medicaments Whle the hyper 
sensitiveness to turpentine was allergic in 
character the cases due to alkales were 
shown to have an impaired alkali neutraliza 
tion capacity of the skin by means of the 
Burckhardt test As Xlauder pointed out the 
eczematogenous action of all alkaline cutane 
ous detergents may be explained bj the con 
cept that in these cases an alkaline substance 
becomes an irritant in a concentration to 
which the normal skin does not react The 
mechanism underlying this form of hyper 
sensitiveness is pathergic and should not be 
confused with allergic hypersensitiveness to 
soap The latter is quite rare and when 
present is usually due to coloring matter 
perfumes and other extraneous ingredients 
and only verj occasionally to the alkali or 
fatty acids On the other hand — as has been 
demonstrated by Burckhardt^*^ in expenmen 
tal animals and b) Jordan and his asso 
ciates in clinical experiments — the alkali 
in the soap b> reason of its degreasing action 
pav es the way for other agents to allergize the 
skin 

The second group of primarj toxic irritants 
includes substances that are either fat solvents 
or are themselves soluble in fats lipoids and 
oils 

The third group is made up of chemicals that 
can readily come into contac’t wifn 't’ne 'living 
cells such as the dyes paraphenylencdiamme 
dinitrochlorbenzol and amido azotoluene hy 
drochloride 

The fourth group is the most heterogeneous, 
It embraces primarily irritant chemicals such 
as explosives (tetryl trinitrotoluene) and 
rubber accelerators (paranitrosomethylaniline 
mercaptobenzothiazole and tetramethylthm 
ran disulfide) 

In view of the fact that the incidence of 
toxic contact dermatitis is constantlj increas 

»s»Treile» E Dematoloe c 4 84 133 1941 
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mg and that it ver> commonlj causes at least 
temporaiy disability the prophjlaxis of this 
occupational disease is assumi ig increasing 
importance Prevention of industrial derma 
titis has received adequate attention onl> in 
the past few years There are various ap 
proaches to this problem the choice depend 
mg on whether the fault lies in the hygienic 
conditions of the plant or in the hygienic 
habits of the workers and on whether the 
substances encountered in the work are thi» 
causative agents or whether the methods 
emp1o>ed to remove them from the skin are 
harmful 

The physician m charge should be in perma 
nent consultation with the plant management 
and when necessary, with safety engineers 
and the plant chemist Tie following pre 
ventiveand protective technic is recommended 
by the leading authorities including Schwartz 
and Tulipan Downing and Welch 
klauder Osborne and Jordan Foers 
ter“*‘ and Eller and Schwartz The pro 
ph>l'ixis should begin with selective employ 
ment Before being accepted new workers 
should be carefully examined for evidence of 
eczematous hypersensitiveness in general but 
various skm infections including ringworm 
should also be given proper attention since 
such conditions may pave the way for aller 
gization In industries m which the materials 
handled are known to be highly allergenic — 
as m factories where s>nthetic ci>es and com 
plex organic compounds are manufactured — 
new applicants should be patch tested with 
the chemicals with which they will have to 
work and persons found to be hypersensitive 
should be rejected Needless to sa> this 
procedure does not guarantee that individuals 
failing to react will never acquire a skin dis 
ease but the elimination of originally hyper 
sensitive individuals will have been accom 
plished However the danger of sensitizing 
the applicant by means of the tests should 
not be overlooked In place of the particular 
occupational chemicals Sulzberger and Baer"^' 
recommend pre employment patch testing with 
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the commonly encountered eczematogenic 
allergens (see list on p. 704). 

Maintenance cf the workers in a state of 
phj’sical and mental well-being, attention to 
the h\-gienic conditions of the place of em- 
ployment, introduction of safety devices, and 
mechanization of manual procedures, where- 
ever possible, are all of pnmar)’ \alue The 
personal hygiene of the worker comprises 
cleanliness, including a shower after work, 
and suitable applications to the skin: these 
should be obligatorv-. \Vork clothing should 
not be worn on the street or for CAeiA-day pur- 
poses. Frequent changes of work clothes 
should be provided bi,' the management, es- 
pecially where oils are used in industrial 
processes. All employees should be penodi- 
cally inspected and those show ing evidence of 
irritation should be immediately cTcluded from 
their particular work. Substances with high 
eczemalogenous indices should be eliminated 
or replaced, if possible Processes involving 
the use of injunous chemicals should be com- 
pletely enclosed. Where the irritant is a 
dust, fine powder, smoke, fume, or vapor, 
adequate local or general exhaust ventilation 
should be provided. The worker should be 
protected against irritating substances by 
wearing suitable protective clothing, such as 
fabric-lined rubber gloves, protective sleeves, 
aprons, masks, and goggles, and by the appli- 
cation of protective creams or liquids (de- 
scribed below) Soaps containing abrasives, 
excessive cocoanut oil, and free alkali are to 
be avoided. 

A particularly important point is the pre- 
vention of dermatitis due to prolonged ex- 
posure to an alkaline cleanser (including soap). 
This may be achieved by the use of sulfonated 
oils, preferably vegetable oils, or “wetting 
agents.” Thev- emulsify the dirt and grease 
on the skin, and, being water-miscible, can be 
used as skin cleansers, iloreover, thev* have 
the additional advantage of not defatting the 
skin. Schwartz**® recommends a mLxture of 
sulfonated castor oil with 2 per cent of fatty 
alcohol sulfates. Klauder and his associates*** 
recommend various combinations of snlfon- 
ated olive oil, light liquid petrolatum, suUon- 
ated neat's foot oil, and aqueous solution of 

ScawA»Ti, Fob MnlUi Rep. 54. 1785, I«l. 
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gelatin, with or without added alcohol sulfate. 
Alkvl sulfonates are thought by some to pro- 
duce dermatitis less often than the sulfonated 
oils, and Sulzberger suggests: 

Pertenlage 

CeU 1 alcohol 10-20 

Sodium laur> I sulfate 1 

Clvcerin 10 

Water 61-74 

Readily available soap substitutes include 
Acidolate Skin Cleanser (N'ational Oil Prod- 
ucts Co , Hamson, X J ), consisting of sul- 
fated vegetable oils with water and mineral 
oil, and Lowila Cake (Westwood Pharmacal 
Corp , Buffalo 2. X Y ), containing 5 per cent 
laurvi sulfoacetate diluted in bentonite. 
.Another synthetic detergent, pHisoderm (Fair- 
child Bros and Foster, New York 13, X. Y.) is 
a cream composed of a sulfonated ether, pietro- 
latum, lactic acid, and wool fat cbolesterols. 
Workers who are soap- or alkali sensitive, or 
who already have chronic dermatitis or dr>' 
fissured skins from the use of ordinary indus- 
trial cleansers, should use skin cleansing agents 
other than soaps 

The importance of cleansmg agents in the 
causation of occupational dermatitis has only 
recently received adequate attention (Lane 
and Blank,*** Schwartz,*** Klauder and his 
assoebtes***) It has been shown that a 
great number of cases of industnal dermatitis 
are caused annually not by the substances 
encountered in the work itself, but by removal 
of these chemical:, by methods harmful to the 
skin (Overton^*) ImpTopet ritawsvwg agewls, 
as well as improper use of substances that 
are in themselves harmless, are responsible 
for more cases than is the occupational ex- 
posure Itself (Homer*’”) A formula for a 
suitable industnal skin cleanser, according to 
Schwartz,** is’ 

Cm. 

XeuUal toilet soap 30 

Colloidal clay (bentonite or kieselguhr) 30 
Santocicrse or other sjuthetic detergent 10 
Lonolm ^ 

Perfume 1 

ATit the colloidal clav and Santomerse. Heat the 
soap and bnolm and mix Tnth these This may be 
pressed into tate form, or 25 parts of com meal may 

C . »nd B£.e.>tc. I H JAMA 11* 
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be added to make up 100 parts, and the mixture then 
made into a powdered soap 

Another method for the prevention of occu 
pational dermatitis tv as suggested by Prosser 
White, in the control or neutralization of 
chemical irritants wherever practicable 
Thus, alkaline liquids may be neutralized by 
acetic acid (vinegar), citric acid (lemon juice), 
or weak sulfuric acid, followed by thorough 
rinsing m distilled water For acid oroxidu 
mg substances, a weak alkali or reducer is 
indicated More recently, Anderson*®* again 
stressed the approach that chemical antidotes 
to the primary skin toxin should be sought 
They act by (a) neutralization or (b) detoxi 
fication by forming an insoluble or innocuous 
compound Examples of the former have 
already been given An example of the latter 
would be the oxidation of chromium com 
pounds into innocuous metallic salts by sodium 
sulfite In still another procedure, the phe- 
nomenon of adsorption might be utilized, 
using adsorbent powders such as charcoal and 
kaolin Finally, the unusual emulsifying and 
detergent properties of the nevv welting agents 
might be employed to remove toxic chemicals 
from the skin, both in prevention and perhaps 
even m therapy of the actual dermatitis 

Another practical approach is the use of 
protective preparations applied to the skin 
before work They must be sufficiently ad- 
herent to the skin, incapable of sensitizing, 
and, according to the nature of the work, 
should be greasy, nongreas>, or waterproof, 
or particularly adapted for certain effects and 
purposes (formulas 1 to 7, below) A number 
of useful preparations based on similar prm 
ciples are commercially available 

Formula 1 has a />H of 5 4 and is therefore 
recommended when there is prolonged contact 
of the hands with soapy water 

rtrcratagc 


White wax (USD 10 0 

Hydrous wood fat 5 0 

Gljcerjl monostearate* 12 5 

Stearic acid 2 0 

Petrolatum 70 5 


A^‘I>EiiSOS N P Xndust lied 12 W12 Arcb Dermat 

4. Syph 49 176 1944 

* Glyceryl monostearate may be obtained as Xecol A (Frm 


Formula 2 serves to waterproof the skin 
and is recommended when there is prolonged 
contact with water 


White wax (US P ) 

H>drous wool fat o 0 

Sulfonated olive oil 10 0 

Petrolatum 75 0 


Formulas S and 4 are clean nongreasy prep- 
arations that drj on the skin and do not rub 
off Use of these is indicated, therefore, in 
dry work, as a protection against dust-borne 
irritants, and to avoid soiling of material or 
objects by the protective Formula 3 is 
smeared on the skin, whereas formula 4 is 
liquid and applied bv means of a brush or 
swab Formula 3 is 

PercesUge 


Glycer}! monostearate 12 0 

Whitewax(USP) 12 0 

Wool fat 6 0 

Cholesterol 1 0 

Sodium silicate commercial solution 5 0 

Ammonium hydroxide lO per cent solution 0 5 

Water 63 5 


Melt the white wax gl>cery] monostearate hy 
drous woo) fat and diolesterol m one pot Add the 
sodium silicate and ammonium hydroxide solutions to 
water previously heated m another pot Stir the 
aqueous solution into the wax mixture 

Preparations of mastic solution in acetone 
will dry and leave a film on the skin Formula 
4 IS 

Percenttse 

Ethyl cellulose 5 0 

Mastic 8 0 

Castor oU 1 0 

Acetone 86 0 

Use whole mastic not powder Allow the mastic 
to stand in the acetone overnight A residue remains 
Use the supernatant fluid as a solvent for the other 
ingredients Apply the liquid by means of a brush 

Formula 5 typifies a protective ointment 
c nntammg nonimtant chemicals to neutralize 
mdustnal irritants For instance, boric or 
benzoic acid are used to neutralize alkali, 
soaps and magnesium hydroxide to neutralize 
acids, and oxidizers such as dichbramine T 
or the vanous peroxides to detoxify vesicant 
gases. 
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MagTie'ium carbonate 5 

Talc 5 

Soap 30 

Lanolm 30 

Caitor oil 2S 

Duponol 2 

Perfume q s 

Jlix soap, lanolin, and ca'tor oil lacoiporate 
magnesium carbonate and Duponol 

A protective ointment tthich permits inert 
powders to adhere to the skin, forming a pro- 
tective covering against skin irritants is illus- 
trated in Formula 6. The poviders may be 
calamine, zinc odde, iron OTide, kieselguhr, 
bentonite, and so on. This tj'pe is recom- 
mended for exposures to w ater-msoluble aller- 
genic substances such as the chemicals used in 
the manufacture of explosixes, and for protec- 
tion against mechanical irritation due to abra- 
srtes, sharp pieces of glass, particles of steel, 
and thorns or fuzz on flowers, fruits, and 
vegetables: 

P«rceaur« 

Zinc oxide 5 

Talc 5 

Iron oxide 1 

Irish moss 2 

Gum benzoin 2 

Water 10 

Alcohol !5 

Vanishing cream ^ 

Dissolve Irish moss m 'ngiter DissoU’e benzoin in 
alcohol. Mix with powders and incorporate into 
vanishing cream. 

A proteclhe application against the photo- 
sensilmng action of hea\y coal tar distillates 
and oil distillation residues, as well as exces- 
sive sunlight will be found in Formula 7. 
Such ph}-5ical light screens as menthyl salic>-- 
late, esculetin, benzj-1 salicylate, quinine 
oleate, tannic acid, and tannates may be in- 
corporated: 

FcrrecUge 

Lanolm 5S 

Castor oil 30 

Titanium dioxide 5 

Menthjl sabcjlate 5 

Duponol 2 

Perfume q s. 

ilelt lanolm and mix with castor oil. Incorporate 
titanium dioxide, menth) 1 saLc) late, and Duponol 

-Active treatment should begin with prompt 
and effective therapy of minor injuries, and 


continued observation of them until healed. 
Once a dermatitis of some seventj has de- 
\eloped, the patient should be remo\ed from 
or at least protected against further contact 
with the causative agent, and appropriate 
dermatologic procedures should be instituted. 
If, on the other hand, the dermatitis is only 
begmmng to appear, the hardening treatment 
of Schwartz and Tulipan'*^ is to be recom- 
mended. .Accordmg to this method, the pa- 
tient contmues to work while receiving local 
treatment Veix- frequently the inflammation 
of the sLm will disappear after a period of 
about two weeks Where this does not occur, 
the worker must be removed from the job 
temporanh and, if trouble develops upon re- 
turn to work, advised to follow a different oc- 
cupation. It should be pointed out that in 
toxic contact dermatitis the mechanism in the 
majonty of cases of "hardening” is not one of 
hATJOsensiiization or deallergization, but 
merelv of acquisition of nonspecific skin toler- 
ance to chemical and physical imtation On 
the other hand, in allergic contact dermatitis 
the observations of Peck, Gant, and 
Schwaru.*'^ along with their review of the 
literature, seem to indicate that the process 
IS a hyposensitization, or in our opinion one 
of deallergization Koch”® confirms the oc- 
currence of a gradual regression of occupa- 
tional dermatitis in some mstances despite 
continuation of work, although the majority 
of bis patients remained subject to dermatitis, 
and thinks that the only possible explanation 
is a hyposensitization, thereby presupposing 
specific allergic processes, although granting 
that yanous other factors may play a part 
ALLERGIC CONT.ACT DERiLATITIS 

While toxic contact dermatitis accounts for 
the majority of cases of mdustrial dermatosis, 
in dermatitides generally the allei^c form is 
far more important. The chapter on contac- 
tants includes a list of the more common aller- 
gens and affords numerous pertinent examples 
and illustrations. Here we shall deal princi- 
pall 3 ' with the question as to whether cutaneous 
contact allergy’ in man is based on an antigen- 
antibody' mechanism, along with some com- 
ments on the diagnosis and therapy. 

PICE, S M, Cast, J.Q.indScswiiTZ.L. Indus! Med U. 

214, 1445 
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Strauss and Coca^“^ champion the \ie \ that 
contact dermatitis is the expression of a 
strictly ep Ihelial hypersensitneness without 
howe\er invoking antibodies Among other 
arguments advanced by Sulzberger*® is the 
point that antibodies capable of sensitizmg 
the skin passnely cannot be demonstrated in 
cases of contact dermatitis with even the 
very highest degree of sensitivity It is 
true that the presence of circulating antibod es 
— the so called Prausmtz Kuestner antibodies 
— can rarely by proved although positive 
results hav e been reported by Bering **“ 
Ensbrunner * * Bizzozero and Ferrari *** Ur 
bach and others But as the senior 
w riter’^ ’ has shown the presence of cellular 
antibodies can unquestionably be demon 
strated by the Urbach Eoenigstein blister 
content method There are in all 36 reported 
instances of successful passive transfer of 
allergic contact dermatitis presenting in the 
recipient the clinical and — so far as examined 
histologically — the microscopic picture of ader 
matitis (see p 153) In all of these cases the 
passive transfer was possible only with the use 
of the contents of spontaneous blisters or of 
cantharides-induced blisters raised on the 
specifically irritated skin site the response was 
invariably a late reaction Figures 40 and 
41 show the clinical and histologic picture of a 
dermatitis produced by such passive transfer 
The sensitivity can be transferred by this 
method not only in spontaneously occurring 
allergic contact dermatitis but also with uni 
form success m that experimentally produced 
with 2—4 dinilTochlorbenzene (Mom and 
Noussiton Ballestero and Mom"**’) 

The mechanism leading to the appearance 
of such contact dermatitis must be regarded 
as one of true allergization This view is 
supported by the fact that the condition can 
be evoked under suitable circumstances in 
any human being or animal It will be re 
called that deliberate allergization of the hu 
man skin resulted m dermatitis in 100 per 
cent of the individuals exposed to pnnim 
(Bloch) nitrochlorbenzene (\\ edroff and Dol 
goff *** Sulzberger and Baer Ballestero and 
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Mom**) nickel (Schittenhelm and Stockin 
ger) and arsphenamine (Frei \athan and 
Munk) And we may refer again to the aller 
gization of the skins of animals by exposure 
to nickel (Walthard) to ursol (R L Mayer) 
to potassium persulfate (Urbach Zitzke) to 
phenylhydrazine (U Jadassohn) and to other 
substances (see p 43) 

Particularly noteworthy however are the 
mgenious experiments of Landsteiner which 
show that the mechanism on which the hyper 
sensitiveness of contact dermatitis is based is 
not different from that of any other allergy — 
1 e it is an antigen antibody reaction Land 
sterner and Chase***® were able to allergize 
guinea pigs to simple chemicals such as 
piciyl chloride and 2 4 dinitrofluorbenzene 
by mtrapentoneal injections of conjugates 
made by combining the chemicals with homo 
logous eiythrocyte stromas in vitro and to 
produce anaphylactic death by injection of 
this mixture — thus unequivocally demonstrat 
ing the formation of specific antibodies In 
animals similarly prepared epidermal appli 
cation of the same chemicals called forth a 
typical contact dermatitis These authors 
thus showed that a single allergenic agent can 
produce either contact dermatitis or classic 
anaphylaxis thereby proving the basic identity 
of the two reactive mechanisms Land 
sterner s experiments also serve to explain 
how the clinical picture of contact dermatitis 
can be ehated from within by ingestion or 
injection (e g in cases of hy persensitiveness to 
qumme mercury methenamine arsemcals 
or chloral hydrate) This observation im 
pelled Sulzbeiger to use the term contact 
type dermatitis rather than contact der 
raatitis 

On the basis of all the facts presented we 
hold that allergic contact dermatitis is 
based on the presence of cellular antibodies in 
the skm For the purpose of passive transfer 
they may be rather readily obtained by means 
of the blister method One of the reasons 
why it IS so seldom possible at present to 
demonstrate an antigen antibody reaction in 
contact dermatitis is that the antigen usually 
consists of a hapten (eg a simple chemical) 
conjugated with altered skin protein With 
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out emploj'ing this complete antigen, it is 
naturally impossible to demonstrate an anti- 
gen-antibody reaction. 

However, it cannot be ejected that e\en' 
attempt to demonstrate antibodies — even in 
cases presenting definitely allergic phenomena 
— will necessarily be successful, but, as Doeir 
has pointed out, unequivocal results in a num- 
ber of cases of a given Ij-pe of hj'persensilive- 
ness are adequate proof of the allen;ic nature 
of the sjndrome in question. On the other 
hand, as shown above, a contact dermatitis 
may be toxic and not allergic in origin. More- 
o^ er, toxic phenomena probably pla\- a part in 
many instances of allergic contact dermatitis 
For these reasons, the etioIog\ must be proxed 
in exerj’ single instance, either by means of 
patch tests or by appropriate avoidance and 
re-exposure trials. 

Allergic contact dermatitis is almost in- 
variably acquired as a monox alent hx-per- 
sensitix’eness. This is gradually transformed, 
as a result of further allergizaiion, into a 
polj'x-alent hjpersensitix-eness, which in turn 
IS finally superseded by a state of complete 
loss of specificity, in which the skin becomes 
nonspecifically hjpersensitix'e This state 
may properly be termed pathergic contact 
dermatitis. 

However, this concept must not be cahed 
upon to justify the assumption that exerx 
dermatitis due to chemical or phxstcal mjurx 
is primarily allergic. In other words, one is 
not entitled to refer to "polxwalenl” allerg> 
as a convenient explanation of exerx case 
^'or is a given case automaticallx to be re- 
garded as an allergic dermatitis just because 
the patient manifests some other allergx* (e g , 
to a food), for the dermatitis is not necessanij 
related to the known hj'persensitixeness 
The presence of such a food allergj’ may, at 
most, be interpreted as an indication of the 
organism’s readiness for allergi^ation — a gen- 
eral predisposition that may also fax’or the 
dexelopment of an alleigic contact dermatitis 

Just as in toxic contact dermatitis (see p 
693). so too in experimentally produced al- 
lergic dermatitis, the acid-base balance of the 
body seems to influence the cutaneous reac- 
tions. According to an aUcalinizing 

dietary- regimen favors the appearance of 

if-R-v »rgent dematosif 2 t-J 19 . IWZ 


sexere cutaneous lesions, with a short reaction 
time and marked subjectix-e symptoms, after 
expenmental sensitization with 2,4-dinitro- 
chlorbenzene Moreoxer, distant reactions 
or flares of present or prex'ious dermatitic 
areas or of skin tests were noted On the 
other hand, an acid regimen diminished, de- 
laxed, or even prexented the production of 
inflammatoiy cutaneous reactions How- 
exer, this question is not entirelx’ settled on 
account of the contradicton- results described 
on page 67. 
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The pictures of acute, subacute, and chronic 
dermatitis (Figs 308, 309, 310) are too well 
knovAD to require any description here The 
outstanding charactenstic is the polymor- 
phism of the efflorescences, the irregular, 
circumscribed, and intensely pruntic plaques 
are composed of inflammatorx' eij'thematous 
papulox esicular indixndual lesions accompanied 
by oozing or crusting, according to the phase 
in which the dermatitis happens to be. Cor- 
responding to the inflammatorj- changes in the 
epidermis and in the papillary bodx , the histo- 
logic picture presents an intra- and intercellu- 
lar edema, spongiosis, acanthosis, and para- 
Leratesis in the epidermis, along with acute 
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Fig 309 \llercic Contact Debsiatiiis Doe to D\e 
(PARAP nENYLENED AMINe) UsED BY 
rURRIER 



AI\CH!\isT Dleto \BRAsrvE (Car 

BORLVDLU) IN GRINDING \\ HEEL 

Patch test th th s substance as pos t e m pat ent 
but negat ve in three cont ols 


hyperemia evudat o and infiltration in the 
cutis In chron c forms tl e skin becomes 
thickened and lichenified and s often broken 
by painful fissures As a result of scratch ng 
and other forms of injurt a secondary infec 
tion may ensue 

In the beginning the dermatitic manifesta 
tions are confned to the sk n area direct!) 
exposed to the effect of the allergen (Fic 
311) later ho\%e\er there is quite frequentl) 
a more or less extensive spread of the lesions 
This may result either from the carrjing of 
traces of the antigen to other skin sites by 



Fic 311 Allergic Contact Deruatitis Due to 
Dye in Socks 

means of the hands and clothing or from auto 
sensitization Sliescher*"® has speculated on 
a third mechanism mediated b> a chemical 
reflex 

Since the location of the primary site of 
eruption is an important clue to the possible 
etiologic agent a list of the more common 
localizations is presented in Table 

Inasmuch as allerg c contact dermatit s can 
1 ot be different ated on clinical or h stologic 
grounds from toxc contact dermatitis the 
d fferent ation must depend as outlined above 
on the reactions to the approj riate patch 
tests A useful table of the concentrations 
and vehicles to be used for this purpose will 
be found in the Appendix 

Moreover it is sometimes d fhcull to dis 
tmguish betveen this cond tion and neurocier 
matitis As an a d in differential diagnosis 
Sulzberger’’ recommends the so called d f 
ferential diagnostic skm test method This 

«» VI ESCBES C S h t J med \V hn h 71 13M 1711 
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differs from etiologic skin testing in that 
the object of the former is not to disco\er the 
cause of the dermatosis but to determine 
whether the hypersensitiveness is an epithelial 
or a cutaneous vascular one \\ hen there are 
several positive patch tests and no wheal re 
actions to scratch tests the implication is 
that the case is one of allergic contact derma 
titis whereas when the patch tests are nega 
tive and the scratch tests positive the diag 
nosis tends toward neurodermatitis The 
occurrence of positiv e reactions to epidermal 
as well as cutaneous tests points to the possi 
bility of a combination of contact dermatitis 
and neurodermatitis On the other hand 
negative results with both test methods makes 
a diagnosis of either form highly improbable 
and favors the probability of a seborrheic 
dermatitis or a drug eruption or of some other 
dermatosis not associated with positive skin 
tests Sulzberger suggests that the differ 
ential diagnostic patch test be performed 
with 

Nickel suHate S% in ^ ater 

Sodium arsenate 10% m water 

Ammon ated mercury 5% in petrolatum 

Potass urn d chromate 0 5% n water 

Irocane 2% in water 

Formalin 5% in water 

Potass um iodide 50% in petro atum 

Paraphen>lenediamme 2% m petrolatum 

Po son ivy extract diluted 1 5000 w th acetone 

Turpent ne 50% in olive o I 

Tincture of pjreihrum as s 

Common inhalant food and pollen proteins 
are used for the scratch tests 

It is occasionally difficult to differentiate 
contact dermatitis particularly of the hands 
fee-t Itowv fwwjovis vwfectvaws. While no 
conclusive criteria are available certain char 
actenstics of morphology and localization are 
of definite assistance in the differential diagno 
SIS Thus in contact dermatitis from shoes 
leather or dye the mterdigita! spaces are not 
affected instead the lesions develop where 
friction or close contact with the shoe takes 
place — 1 e on the tops of the toes (especially 
first toe) the dorsal aspect of the foot the 
mstep and the heel The various contactants 
which cause dermatitis of the feet are dis 
cussed on pages 388 and 402 The situation is 
further complicated by the fact that contact 
dermatitis from footwear may appear as a 


complication of fungous dermatitis or of der 
matitis due to local therapeutic agents Ac 
cording to Sulzberger the vicious triad of foot 
dermatitis consists of hypersensitiveness to 
components of footgear hjpersensitiveness to 
topical medicaments and infection w ith fungi 
COCCI and other micro organisms All three 
types of mechanisms must be considered in 
eveiy case and often two or all three will be 
found to share the blame Hopkms et al 
found that nonmycotic intertrigmous lesions 
of the toes were due to infection by Staphylo 
coccus aureus or to sensitization to S aureus 
shoe polish fungicides antiseptics and simi 
lar sensitizing substances \\ eidman and his 
coworkers**’ likewise concluded that while 
fungi cause the majority of intertrigos of the 
toes bacteria and sensitization are responsible 
for a considerable number The significance 
of chemical abuse of the skin of the feet — 
often due to self applied remedies — m mitiat 
ing or maintaining dermatitis pedis was re 
centlj stressed by Underwood et al Even 
m those cases m which the contact allergen is 
contained m the footwear the discovery of 
of the actual causal ingredients and the selec 
tion of footwear which does not contain these 
ingred enls and which will be tolerated often 
present a most difficult tedious and some 
times impossible task 
With regard to the hands a dermatitic re 
action is likely to be a dermatophytid when 
all three of the following criteria are fulfilled 
(1) presence of fungi m the foot lesions (2) 
a preceding exacerbation of the mycotic in 
faction of the feet and (3) a strongly positive 
trichophjtin reaction To these differential 
features Peck Botvinick and Schwartz*^ add 
the following (4) Dermatophytids are more 
frequently on the palms and on the flex 
utal portions of the sides of the fingers and 
are usually sjmmetric and tend to appear in 
showers whi’e contact dermatitis is most 
often seen on the dorsa of the hands and is 
rarely symmetric (a) Removal of the pa 
tient from contact with known or suspected 

» HOKivs J G HniECVs A B Cam» E Lebin R B »nd 
ResEli. C Bull U S Amy M Dept J'une 1914 No H 
P 42 

-oWeidiian F D Ehmove C W Hofeins J C Le« s 
G U J A M A 12« 805 1915 
M>U>n>EKBOOo G B Gadl L E Colli>s E andviosir M 
bd IM 249 1915 
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contactants will not influence a tnchophytid; 
con\ersely, the treatment of a prunarj' fun- 
gous infection should show some e\ndence of 
improvement of the lesions suspected of bemg 
trichophytids even if occupational e>:posure is 
continued. (6) If patch tests with suspected 
sensitizers are positive m the presence of an 
active fungous infection and of a positive 
tnchophytm test, there is the possibihty of a 
combination of an “id” and an allergic con- 
tact dermatitis. The morphologic character- 
istics of both conditions have been thoroughly 
described by Downing Contrariwise, 
when the foci of the feet are quiescent and 
tnchophytm calls forth little or no reaction. 
It is not ver>’ probable that the manual derma- 
toais is a trichophytid (Sulzberger*). How- 
ever, the differentiation can often be properly 
established only by a tramed dermatologist. 

The question as to whether a dermatophytid 
predisposes to contact dermatitis has been dis- 
cussed on p. 478. 

Therapy 

The treatment of allergic contact dermati- 
tis, even in cases in which the contactant has 
been identifled, is still a problem. Some 
authors (Gougerot and Blamoutier; Riebl, 
Jr.; Blumenthal and Jaffe; Maisel; Urbach) 
have reported success with epicutaneous hy- 
posensitization. This method consists m 
epidermal application of the causative allergen 
in increasing concentrations on gradually en- 
larged skin areas: first a local and ultimately a 
general state of insensitiveness can be achieved 
in this way (p. 205). Instead of epidermal 
application, inunctions with antigen-contain- 
ing salves or baths in antigen solutions may 
be tried. 

Moreover, the intramuscular method (p. 
204) has been ga'm’mg in fav or in the past few 
vears. The antigen is suspended in stenie 
oil: this procedure, it is claimed, has the ad- 
vantage of delajdng resorption, and conse- 
quentl}- of prolonging the effect. Injections 
of this kind are not to be giv en more frequently 
than once a week. In this connection mention 
should be made of intramuscular injection of 
plant oils — a method that has its advocates as 
well as its opponents. 4\'hUe some authors 
claim good results with it in the treatment of 

DOWVD.C, J. C • ibid. US: 196, 19«. 


contact dermatitis due to the oils of iv>-, rag- 
weed, chr>-santhemum, gaiJlardia, tulip, and 
other plants, another group, including 
Brunsting and Williams^^® and Greenberg and 
Mallozzi,^® reported failures. Sulzberger 
tried to explain these differences by the as- 
sumption that the lowering of sensitivity that 
follows the injection suffices to prevent derma- 
titis only under conditions m which the natural 
response is slight or moderate — but does not 
prevent the development of clinical manifes- 
tations under conditions of massive exposure. 
He suggests Irj’mg a suspension of water- 
soluble excitants in an oily vehicle 

.\nother approach is subcutaneous dealler- 
gization, consisting in the administration of a 
weaker concentration in the mommg, and a 
stronger one in the afternoon. In this manner 
the semor author was able to deaUergize a 
number of patients with severe cases of con- 
tact dermatitis due to nickel. 

As demonstrated by Schamberg, Stnckler, 
Shelmire, Urbach, and others (see p. 380), 
oral methods are often effective m dermatitis 
due to poison ivy, poison oak, and other 
plants. J. Jadassohn and Perutz used the 
oral route m cases of allergj* to mercurj’ and 
turpentine, respectively. 

By and large, however, the only way to 
prevent recurrences is by avoiding contact 
with the allergen. In this connection, the 
important question arises as to whether or 
not this leads to a real cure. Thomas”®^ has 
reviewed a series of cases of industrial derma- 
titis from the standpomt of the duration of the 
sensitivity, and has come to the conclusion 
that, once established, allergic hj-persensi- 
tiveness — as e.xpressed by the appearance of 
contact dermatitis on re-exposure — is usually 
permanent. Jloreover, his analysis indicates 
that diere is a decided tendency for the hj-per- 
sensitiveness to broaden and to include sub- 
stances apparently unrelated to the original 
sensitizing agent. The views expressed by 
Thomas are now shared by most authorities 
Experunentally, these findings have received 
support from the work of Burckhardt,*” who 
demonstrated that guinea pigs sensi- 
tized to turpentine were still hj'persensi- 

BscvsnxG, L. A , and W iLLLUfS, D H ibid. 146. 1531, 19J6. 
>**Ga£exsEic, S , andMaLLOZZi, £. D. .Vrch. D«niut S.Sn>t>. 

41 290, t9U 
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tive when retested two and a half years later 
Miescher,^®®* on the other hand, expressed a 
dissenting opinion based on the results of 
follow up examinations he found that of pa 
tients who had avoided contact with the aller 
gen from two to three and a half jears, 91 
per cent were clinically cured, in 69 per cent 
of the cases it was possible to demonstrate a 
complete cure, as proved by negative patch 
tests The fact that the hypersensitiveness 
disappeared in so many cases suggested to 
him that allergy is not a ‘ fixed” quality, and 
that the sensitization in allergic contact der 
matitis may be of limited duration 

Whether or not the cause of contact derma- 
titis is known in a given case, sympiomaltc 
measures must be undertaken to alleviate the 
intense itching that is the most distressing 
complaint, and to combat the local symptoms 
such as oozing, crusting, and fissunng For 
this purpose, soothing wet dressings and lo 
tions are to be prescribed Since the use of 
soap will nearly always exacerbate a contact 
dermatitis, whether or not it is due to this 
substance, washing should be interdicted ex 
cept by means of soothing compresses, or 
with soap substitutes (see p 697), when toler 
ated 

Dressuigs — Compresses should be applied 
three times daily for one hour, during which 
time they should be changed ever) eight or ten 
minutes Best suited for this treatment are 
boric acid, 3 per cent aqueous solution, 
Burow's solution (liquor alumini acetatis), 
diluted I 20 with water, solution of alumi 
num subacetate (liquor alumini subacetatis), 
diluted 1 30 with water, resorcin, 2 per cent 
aqueous solution, potassium permanganate, 

1 5,000 aqueous solution, tannic acid, 2 per 
cent aqueous solution, and silver nitrate, 

1 10,000 aqueous solution 

Lotions — Calamine lotion (without phenol 
or menthol) is recommended, as well as the 
following formulas 


I) Zinc oxide 
Talc 
Gbcerm 
Water 

(For skin color, add 
neutracolor) 


53 20 0 
55 30 0 
(3 0) 


aa 5v 
MfBi 
(gc *lv) 


Paint on affected parts three times a day 
BM G Schweiz med Wcbnschr 68 7S3 1938 


Ten to 30 per cent olive oil may be added, if 
desirable 

Ointments — Zmc oxide ointment USP 
may be used or the follow ing 

Cm orCc 

Bone acid 1 per cent , 

solution I 

Anhydrous lanolin oa 40 0 I oo Sx 
Petrolatum 20 0 I 3v 

Sig Apply twice a day 

Pastes — Zinc paste N F may be employed 
alone or to it may be added, depending on 
whether the dermatitis is subacute or chronic, 
one of the following preparations liquor car 
boms detergens, 3 to 10 per cent, crude coal 
tar, 0 25 to 2 per cent, ichthyol, 3 to 10 per 
cent (Further information may be found in 
the excellent monograph Dermatologic Tker 
apy, by Sulzberger and Wolf 
In cases presenting severe and widespread 
lesions, an attempt should always be made to 
reduce the allergic reactivity along nonspecific 
lines This can be done w ith drugs tending to 
lower the degree of sensitivity, such as cal 
cium no cc of 10 per cent calcium gluconate 
given intravenously, or 1 tablespoonful of 
the powder m water three times a day by 
mouth), or Bellergal, a preparation contain 
ing belladonna gynergen and phenobarbital 
(H to 1 tablet three times daily) Stnckler"*'® 
has recently advocated intravenous adminis- 
tration of sodium thiosulfate every day or two 
for a senes of 5 injections The mechanism 
of Its effect IS not known 

Another approach is an appropriate diet 
Thus, the w nters have obtained satisfactory re 
suits m the management of the acute oozing 
form of allergic dermatitis by use of the French 
milk regimen In this the entire daily diet 
during the first two days consists of 1 liter of 
milk plus 1 liter of distilled water, it is ad 
visable to have the patient stay at home dur 
mg this period During the following three 
days, the patient is kept on a salt poor diet 
There is usually a loss m weight ranging from 
to 2 Kg (approximately 3 to 4 pounds) 
value of a low-salt diet was confirmed 
by the observations of Ballestero and Mom"”’ 

koSlUIEICEB M B indWoirJ Dermatolog c Therapy in 
Geoenl Practice ed 2 Chicago Yr Ek Pub 1942 
»‘STimLEI A Arch Dennat 8 .S>ph 50 2 al 1944 
■rnBauxsiEM L II and Mom A M Rev argent dermalosif 
26 Ills 1942 
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in experimental allergic contact dermatitis in 
human subjects, since the course, as well as 
that of existing dermatoses, was fax'orably 
influenced and the reactive manifestations 
considerably decreased. 

The intense pruritus is best managed by 
administration of sedatues such as pheno- 
barbital (0.015 to 0.030 Gm., or j to i 
grain, three times daily), or calcibronat (1 
teaspoonful of the granules, three times daily) 
during the daytime, and of appropriate sopo- 
rifics (e.g., seconal, 0.090 Gm., or grains) 
at night. Pipes*'- recommended thiamin as 
an adjunct m the control of the itching: 100 
mg is given subcutaneously daily for two or 
three days, follow ed bj- oral maintenance doses 
of 50 to 75 mg., depending on the course of the 
dermatitis. Pruritus can also be somewhat 
relieved, although only temporarily, by roent- 
gen irradiation. The writers advase, however, 
that no more than three treatments be given 
(75 r unfiltered, or 100 r through a 0.5 mm. 
aluminum filter, at inter\-als of one week). 

The secondary infection which so frequently 
complicates contact dermatitis, prolonging the 
weeping and delaying healing, usually re- 
sponds to appropriate measures which should 
in such cases be given precedence in the treat- 
ment. The promising method of combined 
tjTothricin wet dressings along with penicillin 
intramuscularly or orallj was recently ad- 
vanced by \'aisberg.*^^ 

3. Allergic Deriutitis (From Within) 

Numerous cases have been reported of 
subacute and chronic dermatitides (other than 
neuroderraatitis) due to foods. Thus, 
Hazen*^^ obser\’ed the case of a 19 year-old 
girl with chronic dermatitis, from which she 
had suffered uninterruptedly since her first 
year of life, with the exception of one period 
during which she lived on a small island where 
milk was not axailable. ExperimenlaJ in- 
vestigation revealed that ingestion of minute 
traces of cream could elicit the skin manifes- 
tations, while the patient remained free as 
long as milk was strictly avoided. Ramirez*®” 
reported a case of dermatitis of the hand in a 

’•■’PUES. D M Ultm. Inttraat Corr. Club of AlIetEr, Senes 
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patient who ate bananas eveiy morning; the 
skin involvement disappeared when the pa- 
tient refrained from eating this fruit, but 
promptly reappeared when he again ate it. 
Ratner”” described dermatitides due to in- 
gestion of egg protein and of milk, Grenet and 
Clement, cases involving bread, Chargin,^^“ 
flour; and Kipp,”^* lye bread. Similarly, 
Rowe,*“ emplojdng his elimination diet 
method, repeatedly demonstrated both wheat 
and milk to be causes of dermatitis, Hopkins 
and Kesten*“ reported cases due to chicken 
and venison, respectively. Valleiy-Radot and 
Heimann**^* achieved complete cure of a 
dermatitis that had persisted since early child- 
hood bj' eliminating potatoes from the diet. 
Tv'Son observed dermatitides due to ingestion 
of oranges; Spitzer, cases due to strawberries. 
Lastly, mention should be made of observa- 
tions reported by Adelsberger and Munteri“®: 
fruit and grain dealers of both se.xes, who bad 
been allergized to fruit or flour by their occu- 
pational exposures, subsequently developed an 
alimentaiy’ allergj e.xpres5ed by dermatitis 
(sometimes with asthma or angioneurotic 
edema) The senior writer made similar 
observations among lemon sorters, and 
Schoenhof among asparagus workers 

Of the writers’ own cases of dermatitis due 
to nutritive allerg>*, a few appear to be w orthy 
of special mention. One is of particular in- 
terest because it afforded the senior author, 
in collaboration with Fasal,“® the opportunity 
of advancing the first recorded expenmental 
proof that there is such a thing as nutritive- 
allergic dermatitis, by fulfilling all of the re- 
quirements considered necessarj' for a scien- 
tific demonstration of an allergic etiologj-. 

TTic patient, a 22-> ear-old woman, had been suffer- 
ing for eleven mont^ from chroruc eczematous skin 
disease and intense pruritus on the back and sides of 
the neck, on the extensor aspects of both thighs, and 
elsewhere. Since the history included mention of an 
aversion to eggs, this item was excluded from the diet, 
whereupon the skin improved Then the patient was 
given two eggs M'lthin an hour she began to com- 
plain of unbearable itching, and simultaneously the 
dermatitic manifestations, which had almost disapi- 
peared, reappeared at all the former sites Strict 
elunmation of eggs from the diet resulted in complete 
cessation of the pruntus and marked retrogression of 

»*R»TNE«, B M Clin Nortli Amema 6 815 , 1922 
»-iGbexet. II , and ClfHEVT, R Bull «t m^m Soc Died d. 
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the inflammatorj lesions withn fort> eijtht hours 
Oral adm n stration of egg rcpiatcdl and ith j irfect 



Fic 312 Passive Tsansper of Hypersensitivesess 
TO Eco White by Means or Blood Seruu 
FROU Patient with Extensive Dermatitis 
Due to This Allsbcen 
Eczematous react on appearing after 26 hours 


That this case as one of nutritive allergic derma 
tts as most conclusively demonstrated hovever bj 
the fact that it was possible to transfer the patients 
dermaUtis to a recip ent who had previouslj responded 
negatively to a test for h>persens tiveness to egg 
Figure 312 shows the dermatitic react on of the 
reap ent t venty six hours after the injection At 
this time the cutaneous manifestations elicited b> the 
test consisted of a sharply defined erythematous and 
elevated site made up of numerous minute papules 
and pinpo nt sized vesicles Subject vel> there was 
intense prur tus II stoiog c exam nat on (Fig 313) 
leveaVed a I the features of a dermatitic reaction 
(spongios s of the ep thelium edema of the pap llarj 
bodj and leucocjtic infiltration around the pap llary 
vessels) 

The therapy employed in this case was administra 
tion of one egg da ly preceded by egg propeptan for a 
perod of fourteen da>s Since nether the prur tus 
nor the dermatitis reappeared the pat ent was given 
egg without propeptan in small quantities slowly m 
creasing from one tenth of an egg to two eggs daily 
When the patient was re examined six months later 
she was able to eat eggs and was completely free of 
symptoms 

Anolher noteworthj case again indicates 
the unreliability of direct skin testing and the 
necessitj of employing other diagnostic meth- 
ods 



regularity elicited the appearance of the cutaneous 
symptoms while intracutaneous injection even of 
concentrated egg white evolved no focal reaction 


A 37 year-old man had suffered for ten jearsfroma 
recurrent oozing dermat tis apparently in association 
i\ith a jaundice of long duration The skin condition 
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alnav's became definitely worse when he was consti- 
pated, and especially after eating meat, particalarly 
pwtV., at such limes In view of the matLed eosiso- 
philia (11 per cent), he was given treatment designed 
to combat the intestinal irreguiantv , and was put on a 
strict propeptan diet (see p 217) As a result, the 
skin manifestations, which had re«iated the usual 
local treatment, promptly showed improvement On 
diderent days the patient ate veal, beef, and pork. — 
and ingestion of any of these meats inv-anabK elicited 
intense itching and an oozing dermatitis However, 
the same quantities of the meats preceded bv 2 or J 
specific propeptan tablets were tolerated perfectly, 
eicept for shght subjective complaints after eating 
pork. Intracutaneous tests with extracts of all the 
meals were entirely negative On the other hand, 
passive transfer, with pork extract as the antigen, was 
successful, by both the PrausniU Kuestner and the 
Urbach-Koenigstein methods It is, however, inter- 
esting to note that the Prausnitx-Kuestner reaction was 
positive only alter twenty -four hours 

Finally, we may mention the case of a bo> 
of 3 years whose dermatitis began to improve 
only after we had found horse meat, eaten in 
the form of sausage, to be the allergen re- 
sponsible. The discoven.' was made by means 
of the propeptan method. Elimination of 
this food from the patient’s diet was foUoned 
by cure. 

However, a nutntive dermatitis is b> 
no means necessarily due to an animal or 
vegetable protein. The present writers have 
encountered several cases m which it was 
possible to demonstrate that table salt and 
various spices were the allerguing agents. 
Wittich has even ob'^rved a male dog which 
developed severe dermatitis of the face, neck, 
and some parts of the body as a result of eat- 
ing a canned prepared brand of dog food con- 
taining fish oil. This cleared up entirely when 
he was placed on a diet of ground beef, bread, 
and milk. The dermatitis recurred when he 
went back on the canned dog food, but again 
disappeared when it was eliminated. 

Another but relativ ely small group of inter- 
nally caused allergic dermatitides consists of 
those due to drugs taken by mouth Kierland 
and Brunsting^'* apply the name “dermatitis 
medicamentosa” to drug eruptions that result 
when the sensitized cutis reacts to a drug pro- 
tein conjugate formed after the drug is ab- 
sorbed. The role of the hematogenous route 
in the production of this condition was first 


" ’ KirmLocD. R R , *nd R»rvSTtNG. \. Pioc. Staff Sfeet , 
M »}0 CUn 17. 2S, 194’ 


demonstrated by Bloch He succeeded in 
producing typical dermatitis experimentafly 
b\ the intravenous injection of potassium 
iodide and of methenamine, as well as by 
oral administration of emetine The senior 
writer subsequently reported cases of derma- 
titis following oral administration of quinine, 
resorcin, and salicylic acid. 

The svTidrome of "atypical lichen planus," 
occurring m troops in the southwest Pacific 
area, is considered by Livingood and 
Dieuaide®*® to be due essentially to hjper- 
sensitiveness to atabrine, although other 
factors may' contnbute to the onset and local- 
ization of the lesions. However, convincing 
evidence of drug allergy m these cases is not 
presented Goldberg found that adminis- 
tration of atabrme did not cause exacerbations 
of the lichenoid dermatosis An e.xcellent clin- 
ical description of the three types of this new 
cutaneous syndrome was contributed by 
Nisbet.®*’**’ 

It has frequently been obsen ed that denna- 
titides caus^ by agents taken orally are of 
the eiythematous type, while allergens acting 
through external contact tend to produce ec- 
zematous manifestations This difference in 
type of reaction has been explained by the 
w nters on the basis of the quantitative differ- 
ences in the amounts of allergen absorbed as a 
result of the different forms of exposure. This 
would seem to confirm Bloch's assumption 
that the degree of concentration of the aller- 
gen determines whether the response is an 
erythematous or an eczematous one. He ar- 
rived at hi3 explanation after performing the 
following experiment A patient hypersensi- 
tive to resorcin reacted with a severe weeping 
dermatitis to the application of resorcin com- 
presses. .Administration of 0 5 Gm (7*^ 
grains) of resorcin by mouth, on the other 
hand, elicited ery’thematous skm manifesta- 
tions; a dose of 1 Gm (15 grams), however, 
ev ok^ a reaction m the form of an eczematous 
eruption. 

In addition, the group of allergic dermati- 
tides of internal origin includes the numerous 
observations of dermatitis appearing after in- 
travenous injection of arsphenamine, gold, and 
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other drugs Lastly it also properlj embraces 
the cases caused bj endogenous allergens — 
eg menstrual dermatitis (see section on en 
dogenous allerg) ) 

The treatment of dermatitis ongmatin^ from 
absorption of eitl er food ir drugs is c mpara 
ti\e!) easj Sheptophj lactic methods are 
used Small amounts of the allergenic food 
(or preferably of specific propeplans) or of 
the respectne drugs are given b> mouth three 
quarters of an hour before ingestion of larger 
amounts of the given food or drug In this 
manner deallergization is achieved A num 
her of authors including Brandt Chajes von 
Eiselsberg Hecht Markin Reiss Rusten and 
Schreus have reported cures following ad 
herence to specific propeptan diets 

4 Neuroderjiatitis 

For clinical pathogenetic and therapeutic 
reasons a distinction must be made between 
contact dermatitis and the form of dermatitis 
to be referred to below as neuiodermatitis 
This condition is in turn to be divided into 
two subgroups the circumscribed tjpe (also 
called neurodermatitis circumscripta chronica 
lichen simplex chronicus of ^ idal) and the 
disseminated type (also known as atopic der 
matitis of SuLzberger * generalized neuro 
dermite of Brocq eczema asthma hay fever 
complex of Stokes prurtgo diaih(sxq7ie of 
Besnier and flexural eczema) 

SVUPTOilATOLOCV 

Ctraimscrtbed neurodermatitis is charac 
terized b> sharpl) defined highly lichenified 
infiltrated hyperpigmented (thougl in rare 
instances depigmented) intensely pruritic 
lesions (Fig 314) showing a tendtncj to 
recur The sites of predilection are the back 
and sides of the neck the dorsum of tl e hand 
the medial aspect of the thigh and the lateral 
aspect of the lo \er leg This form of derma 
titis 15 practically never encountered m chil 
dren 

Dissemi lated neurodermatitis is almost in 
variably located on the lace (Fic 31o) and 
on the flexural surfaces of the pnncipal joints 
particularly the antecubital and popliteal 
spaces (Figs 316 317) and less commonlj in 

s • SlOKES J H M Cl n North Amer « 2 9 IWl 



Fic 314 Localized Neurodermatitis Lichev 
Simplex (Vidvl) 



£cat OR oi sk n and neail> complete loss of 
ejcl o s 
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the inguinal, crural, and axillan, folds In 
cases of many years’ duration, the skin of the 
face may become thickened and leather) 
from lichenification, with a color ranging from 
grayish to brownish-purple, thus pmducing 
the appearance of a ghostly mask, morco\er, 
the characteristic absence of ejebrows (Fio. 
315), at least laterally, due to rubbing, gi\cs 
the face an odd expression — so that, all in all. 



Tig 316 T\picaL Distribltion or DissrnrsATED 
XeLRODERMITITIS os I \CE, XlCR. \NI> 
Astzcvbital Spices 

most neurodermatitis patients look more or 
less alike. 

In both the disseminated and circumscribed 
types, the primaiy lesion usualK consists of a 
skin-colore<l papule, the center of which is 
often covered w ith a bloody crust as a result of 
scratching due to intense pruritus (Fio 318). 
The papules, particularly those in the flexures 
and on the media! aspect of the thighs, be- 
come confluent and form poorly defined 
plaques; this eventually gives the skin its 
characteristic coarse appearance The con- 


dition ma\ become secondarily impetiginized, 
owing to scratching and superimposed in- 
fection (I u, 319). Finally, generalization of 
the skin manifestations may take place in 
patients of all ages The itching in these 
cases IS unbearable and is often relieved <^me- 
tthat onlj when the skm bleeds as a result of 
vigorous scratching Stokes* calls attention 
to the fact that the skin of these patient^ turns 



Tic 317 r>ls^tulv xted Krt rodiruatitk wini 
Kvolvtment of Toputevl Spxces 

while instead of red upon rubbing or scratch- 
ing (white or s\ mpathicotonic dermograph- 
ism). 

It IS sinking!) common observation that 
neurodermatitis occurs in conjunction with 
asthma or alternates with it In our material 
(published by Brandt^”), bronchial asthma 
was present in approximately one-fourth of 
all cases of neurodermatitis, while Rost found 
asthma in one-third of his cases Baagoe, 
moreover, encountered neurodermatitis in 
about 20 per cent of his asthmatics While 
we have never observed a regular alternation of 
the two conditions, it has been reported by 
Vallerv’-Radot and Ilaguenau, Comby, and 
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others Moreo\er neurodermatitis {atients 
frequently present ha> fever and less often 


importance of a hereditary factor m this 
d sease 




migraine Finally numerous authoni es ha\e 
reported positive family histones of asthma 
hay fever or migraine in a large jwrcentage of 
patients — a fact clearly demonstrating the 


The relatively frequent occurrence of cata 
ract m youthful neurodermatitis patients will 
be d scussed m some detail in the chapter on 
allergic diseases of the eyes 

The question regarding the extent to which 
the citcumscnhed and disseminated types arc 
related is still controversial The facts that 
the most characteristic features of both are 
pruritus along with the development of licheni 
fled patches m ty pical localizations and that 
transitional and combined forms are frequently 
observed led J Jadassohn** and lachau”“ to 
consider the two types as merely related forms 
Hill and Sulzberger*®^ on the basis of their 
material however are of the opposite opinion 
Finally it should be pointed out that neuro 
dermatitis particularly m childhood is very 
often a direct continuation of infantile derma 
titis chronologically and probably also patho 
genetically At first only the flexures are 
mvolved then approximately in the eighth or 
tenth year of life the child begins to present 
the typical picture of neurodermatitis dissemi 
nata with the characteristic involvement of 
the face Only rarely do the cutaneous mam 
festations of neurodermatitis make their first 
appearance after puberty In these cases as 
well as in those dating back to early childhood 

*"TACBAt P Alidermiit enereol 2* « 1939 
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the entire skin is im-ariably stnkingh dry and 
strangely brownish-gray in color 

PATHOGENESIS 

The pathogenesis of neurodermatitis is by 
no means uniform, nor is the condition by any 
means necessarily of strictly allergic origin. 
The term neurodermatitis seems to us to be 
preferable to other designations, since it most 
clearly emphasizes the fact that an unstable 
nervous sj'stem, over-reacting to emotional 
strain, plays a special role in this skin disease — 
even in the numerous cases in which a food or 
an inhalant can be shown to be the causal 
allergen. Moreo\'er, this does not in an\' 
way negate the fact that heredity is olten an 
important predisposmg factor in the causa- 
tion of neurodermatitis. 

^\'h^le in contact dermatitis the epidermis is 
the shock structure, in neurodermatilis the 
blood i-essels of the cutis are the shock tissue; 
in other words, we are here dealing with a 
N'ascular-cutaneous MTiersensitiveness. This 
serves to e-tplam the fact that neurodermatitis 
is ^■e^3• frequently associated with \ascular 
hj-persensitiveness in other organs— eg., 
asthma, hay fever, and migraine. To deter- 
mine whether, in a given case, the hjpersensi- 
tiveness is primaril}* epithehal or pnmarily 
^a5cular, Urbach has suggested a method 
described in detail on page 38. 

In a small number of cases, it is possible, by 
the patch test method, to demonstrate that 
the neurodermatitis is due to some contactant. 
Thus, Peck"*® and Albert and I\’alzer"** re- 
ported in children positive epidermal reac- 
tions to silk, feathers, goat and cow epithe- 
lium, cottonseed, orris root, and ragweed 
pollen. Frei observed a case of widespread 
neurodermalitis found to be due to hj-per- 
sensitiveness to horsehair; Biberstein, a case 
due to cats; Bostrom, reaction to fish; Urbach, 
as well as Herrmann, Sulzberger, and Baer, 
cases attributable to wool and silk; J. Jadas- 
sohn and R. L. Majer, to ursol. Howe\er, 
according to Osborne et al.,"*' patch tests are 
of diagnostic \'alue only if they simulate 
clinical conditions as closely as possible; better 
still is an actual tnal, such as ha\Tng the 

»*PECr,S M . Nnraork State J Med. M: Wr, 

*• M J InTe<t Dermal 3. I19,l«9 
***OsBO».yi,E.D , JoiDut, J W , and H-tuztT, J J XeirYotfc 
State J Med- -11, 1«I. 


patient wear a fuzzy sweater or a woolen glove 
or coat. Since the shock structure in neuro- 
dermatitis IS constituted by the cutaneous 
vessels and not by the epidermis, it must be 
assumed that transepidermal absorption of 
water-soluble protein allergens takes place. 
This concept was confirmed b}' the uniform 
success achieved by Herrmann, Sulzberger, 
and Baer'®* in obtaining immediate w healing 
reactions in a series of patients with neuro- 
dermatitis by means of munction tests with 
ordinan- protein allergens in special vehicles 
It should be emphasized that the tests were 
performed on clinically normal and intact- 
appeanng skm sites The reactions appeared 
within two to five minutes after inunction lor 
ten to thirt}' seconds, and sometimes even 
earlier. .A positive response could be ob- 
tamed with e\ei>' allergen to which the same 
patient manifested a positive scratch test 

A senes of observations has convinced 
Simon‘“* **’ "** that human dander is an 
important allergenic e.Tcitant of neuroderma- 
titis While positive intracutaneous and pas- 
sive transfer tests with this substance have 
been obtained, the> do not reproduce the 
lesions of the disease. On the other hand, 
patch tests with human dander are positive 
in the majonty of patients tested, either on 
uninjured skin or, in some cases, on skin which 
has previously been scratched, and take the 
form of an eczematous reaction ^Moreover, 
massage of mLvtures of dander in petrolatum 
or soap solution into the skm produced papules 
in some subjects Simon suggests that the 
predilection for certain skm areas manifested 
by neurodermatitis is not dependent on hema- 
togenous distnbution of allergen or on in- 
creased specific sensitivity of these regions, 
but may be the result of pro’umitv of the 
affected areas to the scalp and of factors 
favoring accumulation, solution, and penetra- 
tion of dander. Such factors include sweat- 
ing and mjurv' to the skin b\ scratching. The 
final evaluation of the importance of human 
dander in the causation of this di'^ase must 
await confirmation bv' independent inv estiga- 
tors. 

It is generally thought that inhalants are 
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far more commonly responsible for causing 
and maintaining neurodermatitis than are con 
tactants In the former case the allergen is 
transported to the shock structure by 
the hematogenous route Engman and 
IVander"®®'’ described 2 cases in which chrome 
generalized dermatitis was apparenti} due to 
inhalation of horse dander Rattner and 
Pusej"®®’ demonstrated that a young man s 
neurodermatitis was definitelj due to the 
perfume used bj his wife Emplojing the 
nasal insufilation test, Taub and Zakon*“ 
were able to pro\e that silk protein horse 
dander, and dust were etiologic factors in 
neurodermatitis Figley and Parkhurst*'* and 
Sulzberger and Vaughan^'® have stressed the 
etiologic importance of silk dresses or silk 
stockings m severe cases of neurodermatitis 
The last named authors reported experiments 
indicating that the silk allergen could be ab 
sorbed b> inhalation m sufficient quantit> to 
affect passively sensitized skin sites More 
over, these authors were able to elicit a flare 
up of the skin manifestations and a constitu 
tional reaction b> means of a dilution of silk 
protein as high as 1 500,000 using the scratch 
test technic In millers, bakers, and others 
who are occupationally exposed, flour may 
act as an inhalant allergen We have men 
tioned above the case of a 15 year old daughter 
of a baker who suffered from neurodermatitis 
from her earliest >outh While skin tests 
with flour were negative the nasal test elicited 
severe constitutional symptoms and asthma 
m a few minutes followed by an exacerbation 
of the skin condition persisting for a few days 
Correspondingly, if the patient remained away 
from home for about a week, the skvn cleared, 
onij to relapse soon after her return 

Cazort Row and Feinbcrg**® de 
scribed seasonal aggravation of neuroderma 
titis due to inhalation of pollen Of particu 
lar interest in this connection is Feinberg’s 
statement that during a strong wind with 
unusuall} high temperatures in November 
1938 — resultmg in an extraordinary number 
of mold spores m the air — several of his mold 
sensitive neurodermatitis patients suffered 
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acute flare up of their dermatoses The senior 
author observ ed a patient with neurodermati 
tis and poUinosis who alwajs experienced an 
exacerbation of his skin lesions during the haj 
fever season or when tested nasall> or cu 
taneous4 with certain weed and grass pollens 
outside of the hay fever season The cir 
cumstances justifying the conclusion that 
pollens and molds are among the causative 
allergens in a given case are, according to 
Feinberg*®” a history of seasonal exacerba 
tron, positive reactions to cutaneous tests 
with the seasonal air borne allergens demon 
Stratton of skin sensitizing antibodies correla 
tion of fluctuations in mtensitj of symptoms 
with the varying air content of pollen and 
fungus spores occasional flare up of the der 
raatitis following injection of pollen or fungus 
extracts, and improvement in the condition 
followmg specific hyposensitization measures 

The reluctance to accept mlialants in general 
as an important cause of neurodermatitis is 
due, as Feinberg points out, to the difficulties 
encountered in associating chronic symptoms 
with perennial causes One would naturally 
suspect that, if the inhalant allergens were 
seasonal, the correlation between the cause 
and the skin disease would be more readily 
apparent 

In perfect agreement with this view is the 
finding of Rost,®** Sulzberger and \ aughan,"* 
and Rappaport*®** that a carefully controlled 
environment with strict precautions against 
air borne allergens (use of a so called allergen 
free room) is of definite value in the treatment 
of this disease Hence the good results ob 
tamed from simple hospitalization or from a 
trip to the mountains or seashore Accord 
mg to Rost it IS sometimes enough to hav e the 
patient spend his nights m an allergen free 
room allowing him to continue his regular 
occupation during the day In such instances 
one must then attempt to find the causal aller 
gen m the patient’s home In damp apart 
ments (usually basement or ground floor) the 
allergen may be a mold If this is confirmed 
by appropriate tests, the physician must in 
sist that the patient move to a more suitable 
residence, for the mold cannot be effectively 
eliminated In a number of our own cases, 
the condition was found to be directly de* 
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pendent upon tne patient s place of residence, 
and correspondingly to benefit from a change 
of en\'ironment. Cazort”" has emphasized 
the significance of house dust as an allergen. 

In another group of cases, the principal 
cause of neurodermatitis nas found to be 
hj-persensiti^'eness to foods. Most of the 
patients m the group v,ere children; howe\-er, 
a number of adults were also included in the 
writers’ matenal. The most commonh en- 
countered allergens were eggs, milk, flour, 
fish, and meat. The diagnosis is established 
by the elimination and trial diet methods. 

Xot infrequently the \ein,' same food which 
has been found to be an etiologic factor m a 
given case when ingested, can be demonstrated 
to cause a flare of the neurodermatitis on 
contact, or even on inhalation of the odor. 
In some cases the contact will result in con- 
tact dermatitis instead — representing coex- 
istent epidermal and dermal sensitization 
Templeton”* reported pertinent cases m v%hich 
egg and wheat were the offending allergens b> 
both ingestion and contact. Similar obser\-a- 
tions were made by the senior author (pp. 384 
and 667). 

Howexer, for everj* one of the relatively 
few cases in which it is possible to identify 
the cause of neurodermatitis, there are dozens 
in which the causal agent cannot be found, 
despite the most diligent search. 

The question of the importance of endoge- 
nous allergens originating in faulty digestion, 
endocrine dysfunction, and other metabolic 
disorders has not received adequate study 
As a result, there is a marked tendencx', in 
our opinion, to underestimate the importance 
of endogenous allergens in this connection. 
The w liters believe that they are of consider- 
able importance and that this will exentually 
be recognized. 

Spectrographic analysis of the lesions of 
neurodermatitis by MacCardle, Engman, and 
Engman-*** revealed a magnesium deficiencj* 
of the skin, although the blood x-alues were 
normal. Howe\-er, magnesium deficiencx- in 
animals appears to be entirelx' unrelated, and 
does not reproduce the disease (Sullix-an and 
Ex-ans«*«). 

Perhaps greater in neurodermatitis than in 
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any other allergic disease is the influence of 
predisposing factors Ex-erx’ physician knows 
that neurodermatitis is somehow dependent, 
for example, upon seasonal influences, in that 
the condition often flares m the spring and 
fall It IS not >et known to what extent these 
exacerbations are dependent upon disturb- 
ances of the endocrine functions or imbalance 



.\ll£RGX (Pyelitis Dcz to Streptococccs) 
of the sympathetic paras} mpathetic equi- 
librium. There are numerous indications that 
at these tunes of the year an increased irri- 
tability of the autonomic nerxous system or 
increased thyroid function is present Fur- 
thermore, mention must be made here of the 
significance of gastro-mtestmal disturbances 
(hiTKi-acidity, abnormality of mtestmal flora, 
Qinstipation) and of infections (foci in the 
teeth, tonsils, gallbladder, and m the pelx-is of 
the kidney) Figure 320 shows a patient 
who had a sex ere exacerbation of neuroderma- 
titis each time she had a recurrence of pyelitis. 
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Ehrmann^”’ reported the complete clearing of 
lesions followmg the surgical remoial of a 
chronicallj inflamed appendix 

As mentioned abo\ e marked neuro insta 
bility and nenousness are obser\ed in almost 
e\ erj case of neurodermatitis Emotional 
disturbances hold a prominent place among 
the most common immediate causes of attacks 
in some cases the> apparently are the major 
factor The skins of such patients mil ex 
plode under nervous and mental pressure 
Stokes^^* goes so far as to speak of a person 
ahtj peculiar to neurodermatitis patients 
characterized by a deep-seated feeling of in 
security and infenonly marked lability of 
physical and mental reactions higher than 
average intelligence tension expressed or 
repressed restlessness and overdependence 
The importance of psychosomatic factors «as 
confirmed by Lynch Hinckley and Conan 
who added suppressed resentment to the abov e 
personality traits According to Greenhill 
and Finesinger*”® patients mth neuroderma 
titis exhibit psychoneurotic symptoms more 
frequently than do control groups and were 
found to have hostile tendencies a sense of 
inadequacy and depressive trends More- 
over a definite correlation was obsened be 
tween the events which evoked feelings of 
anger and depression and exacerbations of 
the skin lesions 

Lastly there are the stigmata that Rost 
has described as charactenstic of neuroderma 
titis The glucose tolerance test very fre 
quently yields a strikmgly low curve a find 
ing that has been confirmed in the present 
writers expenence According to Huell 
strung a minimal increase in blood sugar 
foDows administration of epinephnne Fur 
thermore there is an increased tonus of the 
subpapillary vascular plexus as manifested 
by the charactenstic gray skin color the white 
dermographism and the absence of a red halo 
following intracutaneous injection of the al 
lergen There is also a tendency toward 
lowered blood pressure rapid pulse rates and 
low white blood cell counts Ehrmann®” 


» Eh*m.u«v S a h f Deraiat u Syph 1*3 3« 1«2 
“‘Sions J H Arch Dermal S. Syph U 7*0 IMO 
«*LyvcH F W HP-cciev R G andCowas D W bd 51 
251 1945 

Gree’chixi M H andFpiistNCEE J S b«L4* 1*7 1942 
no HcEEi^Tirvc H Mooats hr f Einde h 80 1 1939 


found that one half the patients showed a 
decrease or absence of gastric acidity \ hile 
only a few had hyperacidity \s Brandt 
insists — and justifiably jn the \ riters opin 
ion — neurodermatitis can develop only in 
peculiarly predisposed individuals \euro 
dermatitis patients as a rule are tall and lean 
with poor muscular development and scanty 
sweat and sebaceous secretion moreover 
signs of constitutional mfenonty and family 
histones of allergy are present in a stnkingly 
high percentage of these cases 

DUG^OSIS 

In general circumscnbed and disseminated 
neurodermatitis present a clearly defined dis 
ease picture characterized by a typical dis 
tnbution lichenification intense itching ard 
absence of vesicles In some instances how 
ever it is almost impossible to differentiate 
between neurodermatitis and certain forms of 
dermatitis Thus for example a chronic 
eczema en plaque or a secondarily lichenified 
contact dermatitis can sometimes barely be 
distmguished from a circumscnbed neuroder 
matitis hforeover itisattrniesextraordinar 
tly difficult to decide whether a given case 
represents eczematized dissemmated neuro 
dermatitis or chronic hchenified dermatitis 

■Neurodermatitis must also be differentiated 
from seborrheic deiroatitis which usually 
starts on the scalp and behind the ears and 
spreads to the chest Most important of all 
however for both pathogenetic and them 
peutic reasons is the differentiation between 
neurodermatitis and contact dermatitis 
Table compiled by Gamer “ and Sulz 
betger‘ and expanded somewhat by the 
writers presents a clear summary of these 
problems For details concerning Sulzberger s 
differential diagnostic skin testing to dis 
tmguish between neurodermatitis and contact 
dermatitis the reader is referred to page /O'’ 

A number of different methods are em 
ployed to determine the causal allergen If 
the manifestations abate during the patients 
stay m an allergen free room (see above) it 
may vvell be assumed that the allergen vs 
an mhalant one Further investigations will 
then have to be undertaken to ascertam its 
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Table 59. — Dijerenlial Diagnosis of XeuTodermatitis, Allergic Conlacl Dermatitis, and Seborrheic Dermatitis* 
{based in part oh Garner* •* and Ssilcberger*) 


N«urodtrmamis ' Allergic Contact Dermatitis j Seborrheic Dermatitis 


Age of Onset i Usuallj before 18 \ears (7 j An\ age, usiiall> adult i Late childhood, earlj ado- 

I to 20 > eats) j lescence or thereafter 


Fanul> Historj of Aller- 1 L'siiafly posiltte high in- 
gic Diseases i cidencc of asthma, der- 

1 malitis. ha\ fe\er, 

^ urticaria allergic ihino- 

1 path} 

Vegalite normal incidenc 


Persona! Ilistorj- of .\ 1 - f siiaily posilne tnaj be 
Jergic Diseases associated rvith or alter 

nate with ha\ fe\er or 
asthma 

Xegaitte normal inadence Yegalire 

Famil} and Personal .Vef<j/i« normal incidence Xegatire i Posttne high incidence of 

Histoo of Seborrheic 1 male tipe of baldness, 

Conditions i dandruff, acne tnilgans, 

1 greas} and oil} skins, 

\ ^ patulous follicles 

Antecedant Dermatitis 

Infantile dermatitis fre- | Uncommon Sometimes preceded b» se- 

quentl} borrheic t>pe of infan- 

f tile dermatitis 

Predisposing Background 

.Affects dr} skm.neuroar Favored b} ichtb>os!s. se- 
culator) mstabilitv usual borrbea, p>ogenic and 
mv colic infections sta 

1 - 

Dietar}' excess of oils, fats, 
alcohol, carboh} drates, 
disorders of fat metab- 
olism, indigestion, h}- 
poth} roidism 

Appearance of Unaffected 
SUn 

Often dr}, mth tendenc} Usuall} normal, sometimes 
to hjiierpigraentalion escessivelv moist, dn, 

greasv. or Leratotic 

In some cases, greas} and/ 
or oil} , often normal 

Common Characteristics 
of Eruption 

Dry, papular, hcheniSed, 
highly ptuntic. not 
sharply demarcated 

.Acute or subacute, not 
sharp!} demarcated, 

With one or more of 
eothema, edema, vest 
des. papules, scahng, 
infiltration, and hcheni- 
fication 

Diffuse or sharp!} circum- 
scribed. eo thematous, 
nonvesicular, mth greasv 
scales, little or no pruri- 
tus 

Localization 

.Antecubital and popkteal 
spaces, evelids, around 
mouth, sides and back of 
neck, dorsa of bands 
and fingers; ma> be gen 

eralized 

Wide variations, most com- 
monly onset or pnncipal 
involvement on exposed 
areas (face, hands, fore- 
arms), flexures rare!}’ 

Scalp, forehead, e}eljds, 
nasolabial folds, postau 
ncular, presternal, in- 
terscapular, anJlar} , and 
pubic regions 

Dermographism 

Pronounced pale reaction 
(ntute dermographism) 

Average expected response 

Average expected response 

Personaiit} 

Usual!} egocentnc, emo- 
tionall' unstable, over- 
ambitious, “poker face” 

Average pattern 

Average pattern 

Duration 

Man} jears, rea> disap 
pear m 20’s or persist 
for life 

Usually disappears on rec 
ogmtion and removal of 

Usually resfKiiids to ther- 
apv , may be resistant or 

Scratch and Inlradermal 
Tests 

Feiv to man} posiUves, 
often of questionable 
significance 

Usually negahte, of no sig- 
nific^ce 

Generally negaliie 


* Combinalionsof an> tnoorofall three forms mat occur, presenting the combined characteristics of the forms 
concerned 
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Table 59 — Concbtded 




AlUrxtc Contact Darmacuis 

Seborrheic Dermal t.s 

Patch Tests 

1- siially uegahte to a senes 
of common eczemato 
genic attergens except 
vv 00) and silk 

Generally pottlne to causa 
live agent or to some 
members of a senes of 
common eczematogenic 
allergens 

Generally negahie 

Passive Transfer Tests 

Often postine with blood 
serum (Prausnitz Kuest 
ner method) 

Often postltie with blister 
fluid (Urbach Koenig 
stem method) 

\ egatne 

Character of Allergens 

Ingested or inhaled sub 
stance* eilher protein or 
associated with proteins 
(maj be elicited b> ex , 
terna) contact probably 
through transepidermal 
penetration) 

Water or oil soluble simple 
compounds (nonpro 
teins) eg d> es medi 
caments pc^ucts of 
plants (oily fraction) 
sjnthetic chemicals etc 

\o known allergic basis 

Eosmophiha 

Often postUve 

1 hegattve 

yegalite 

Prognosis 

Poor for immediate future 

Excellent if cause can be 
ascertained 

Favorable under treat 
ment, resistant on scalp 
with ultimate alopecia 

Treatment 

Hj posensitization or de 
allergization. elimina 
tion or avoidance 

Removal of local cause 
topical measures 

Dietary vitamins anti 
infectious and local meas 
ures, X. ray 


e\act identity — silk, feathers, dust, or other 
inhalant li the allergen is a contaclant, 
patch tests may be of \alue, but must some 
times be applied to an area that has been the 
site of a lesion If food is suspected of being 
the allergen, a strict elimination diet must be 
instituted Skin tests — especially intracu 
taneous ones — are in general of no clinical 
significance Positive skin reactions and suc- 
cessful passive transfer tests are diagnostically 
valuable only if external application or inter 
nal administration of the suspected allergen 
causes the objective and subjective symptoms 
< 7 / iTearovfcvi'n'jif.'i-Vj appear, and if these 
lesions disappear on elimination of the agent. 
Lastly, It must be mentioned that a negative 
skin test bj no means rules out the possibihty 
of food allergy 

THERAP\ 

Neurodermatitis is a disease that tnes the 
skill and patience of allergists and derma- 
tologists alike Since the condition js gener 
ally brought on by three principal factors — 
(I) inhalant, contact, or food allergens, (2) 
certain predisposing factors (sec above), and 
(3) an unstable nervous s>5tem overreacting 
to emotional strain— all must be combated 


and, so far as possible, removed at the same 
time Hospitalization, is advisable in order 
to facilitate the efficient performance of all 
necessary environmental, dietary, and skin 
tests 

The specific treatment depends, naturally, 
on the identification of the specific agent 
When there is a hjpersensitiveness to a con- 
tactant, inhalant, or ingestant, exposure to 
the agent must be eliminated or appropriate 
hyposensitization measures attempted This 
may be accomplished with fairly good results 
when the causative allergen is dust, silk, 
ieadtens, ee Snngns spaces IFl&S- J2J, ^322,'' 
The use of an allergen free room, as an initial 
therapeutic measure, has been discussed abov e 
The management of nutritive allerg> in m 
fants and children is discussed belon (p 728) 
The writers have obtained satisfactorj results 
with the propeptan method in cases of nu 
tntive alleig) 

Predisposing factors, such as gastro intes 
tinal and endocrine disturbances, as well as 
focal mfections, should be eliminated as care 
fully as possible In almost all cases of neoro 
dermatitis, the attending physician is obliged 
to administer psvchotherapy — ruled by good 
common sense — and diiected fuU> as much to 
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the patient’s family and fnends as to the pa- 
tient himself. The chief purpose of pajcho- 
thenipy is to loner the psychic tension This 
is accomplished by means of recreation, hob- 
bies, change of environment, particular)}, a 
sojourn at the seashore, nith frequent bathing 
and sun baths, or ocean voyages, \mong the 
drugs, Bellergal (i or 1 tablet three time^ a 
da\-), calcibronat granules (1 teaspoonful three 
times a day), and tnple bromides (0 5 Gm 
three times a day) ha\e pro\ed themsehes 
to be the most useful. 


\aous X-ra\ treatment, it should be coAcred 
with gauze spread nith the follow ing cold 
cream before the compresses are applied; 


(Burroughs W ell 
come Cof 
White pclrobtum 


5 ad 90 0 I q s. ad 5 


Lotions and ointments used should be free 
ol lanolm since man\ neurodermatitis pa- 
tients are allergic to animal fat. Lotions 



Fic. 321 Ftc 322 

NErBODEKlUTmS AJTD ASTHlLi DCE TO H\l’CII'=E.S»ITn'EVES» TO Fe^THERS AXD MiLK 
Fic 321 Intracutaceous injection of 0 1 cc of 1 per cent feather extract produced strong local immediate re- 
action, followed twent> minutes later bj attach of asthma Sumbrparo^smcalledforthbydrmLingglassofinill.. 
Fic 322 Same patient after stnct elimination of feathers and milk. 


Cases in which a specific cause cannot be 
found, or that are refractorj- to specific treat- 
ment, must be treated symptomatically. This 
approach may be divided into local and general 
measures. Topical dermatologic treatment is 
of the utmost importance. First of all, the 
use of soap and water, including bathing, is 
strictly forbidden. Honeier, ocean baths are 
an e.vception to this rule, for they are definitely 
beneficial when combined wnth evposure to 
sunlight. Cold compresses with 2 per cent 
resorcin, 3 per cent boric acid, or 0.25 per cent 
aluminum subacetate will provide relief from 
the ener\-atmg itching If the skin is verj* 
drj-, owing either to slight ichthj osis or pre- 


^bould contain enough oil to make the skin 
Supple. For example: 

Cm or Cc. 

I{Oh%coil 20.0-40 0 £5v-x 

Zmc oxide _ 

Talc flj20 0 aa oy 

Cl>cenn _ 

Water fla30.0 fSi 

Ointments should ha^e the addition of tar, 
particularly naftalan, or naftex (Lascoff), 
etude coal tar, or oil of cade: 

Cm orCc 

H Crude coal tar 3 O-IO 0 5*~wi 

Sesameotl 10 0 foiii 

Zinc oxide _ __ 

Tale aa25 0 aa5vi 

Petiobtum q. s. ad 120 0 rj s ad 3iv 
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X ray treatment definitelj helps to o\er 
come the itching it should be used sparingly 
ho\\e\er since it dries the skin thus initial 
ing a VICIOUS cycle 

S>stemic measures include fever therapy 
with bacterial \accines such as typhoid vac 
cine or p>n{er Because of the danger of 
anaphjlaxis milk injections are not recom 
mended Good results are often obtained 
nonspecificallj by a complete change of diet 
for example a regimen exclusivelj of raw 
fruits and vegetables for from two to four 
weeks (Figs 323 324) The beneficial effect 
of a low salt diet was reported b> Ballestero 


and Mom^*’* The favorable nfluence of a 
chan^^e of climate (seashore or mountains) has 
been mentioned above It must be borne m 
mind however that the lehef cAntained from 
these nonspecific measures cannot be expected 
to persist more than a few weeks — unless in 
the interim the allergenic agent and the pre 
disposing factors are discovered 

a Infamile Dermatitis (Kfaktile 
LczeMa) 

The inflammatoiy dermatosesofinfanc> and 
early childhood commonlj referred to as in 
ianlile eczema rna> be subdivided into two 
major groups infantile dermatitis and sebor 
rheic dermatitis There are also occasional 
instances of contact dermatitis due to topical 
medication poison iv> soap wool silk cos 


metics dyes and primary cutaneous irritants 
these do not differ from the condition in adults 
Circumoral dermatitis due to contact w th 
foods particularly vegetables and fruits ako 
represents an epidermal sensitization Last!) 
mjcotic and bacterial dermatoses ma> also 
occur these are easily distinguished chmcally 
from the conditions mentioned and will like 
wise not be discu sed here since the> are not 
primarily allergic in character The relative 
frequency of the various dermatoses can be 
judged from Hill s analj sis of 156 cases of 
so called eczema in childhood lOa had in 
fantile dermatitis 31 contact dermatitis II 


fungous infections and 9 seborrheic derma 
titis nummular eczema and circumscribed 
neuroderraatitis 

kt ina> be Tiecessap) Vo jwsVd> the wse of 
the term infantile dermatitis in place of the 
designations infantile eczema (Moro^'*) atopic 
dermatitis (Sulzberger‘S®' and Hill ”) true 
eczema (Finkelste n “ ) ind earlj exudative 
eczematoid (Rost) In the discussion of the 
classification of forms of dermatitis the reason 
whj the vague designation eczema should 
be elimmated from medical terminology was 
made clear The same consideration led Sulz 
berger and Hill to suggest the term atopic 

»«HU.LW J Ptrd4 20 53 1912 

IBMOIO E Fkiema lQf»n urn und Derma 8 sebo ho deJ 
Be I I) Sp nge 1932 

•“•nii L W J A M A 111 21U 1938 
• r SEISTEW H Am J Ds Ch d H 3« 1937 
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dermatitis as an appropriate substitute. 
However, since the writers cannot subscribe 
to the concept of atopy, for reasons gnen 
elsewhere in this book, the simple descripti\e 
term infantile dermatitis is employed. 
Cooke” agrees in principle in the words, “And 
particularly is the term ‘atopic dermatitis’ 
inappropriate as it has come to imply that 
skm testing for immediate wheal reactions is a 
diagnostic procedure in eczema of the infan- 
tile tj-pe, which ... it is not.” 

Together with alt these authors, we differ- 
entiate between infantile and seborrheic der- 
matitis, although it must be admitted (see 
below) that it is often extraordinarily dilhcult, 
and sometimes downright impossible, to dis- 
tmguish the one from the other clinicalK. 
Xevertheless, for therapeutic reasons, everx- 
effort should he made to do so m each case. 

S\1tPT01IAT0L0CY 

Infantile dermatitis is characterized by 
poorly defined areas of acute, subacute, or 
chronic inflammation of the skin, consisting of 
erj’thematous papulovesicular pnmar>' lesions, 
with intense itching In the majority of 
cases, infantile dermatitis ends m a spontane- 
ous cure when the child reaches the age of 
about 2 years; it may recur now and then, 
usually much later in life, in the form of some 
tj’pe of dermatitis. Many of these patients 
may sooner or later present other allergic 
manifestations, particularly asthma. The fre- 
quency with which this happens is indicated 
by the observations of Clein,**** who found 
dermatitis by far the most common initial 
allergic sjTnptom in infants; of these cases, 
when followed for 10 years or more, about 
two-thirds had developed allergic rhinopathy, 
one-third pollen hay fever, and more than one- 
fourth asthma. None failed to dexelop one 
or more major allergic conditions during the 
period of obserx’ation. 

In a small min ority of cases the cutaneous 
manifestations continue throughout childhood 
and even into adult life, though they gradually 
assume a different character, presentmg the 
typical picture of localized or disseminated 
neurodennatitis. This is observed not only 
in children in whom the skin disease has been 
accompanied by asthma from earliest youth, 
but also in other unusually severe and refrac- 
torj" cases, ^\'hile infantile dermatitis occurs 


chieflj' in the so-called exudative type (Fig. 
325), It is occasionally also seen in oxerfed 
and atrophic children (Figs. 326, 327). .As 
a rule, the skin of infants of the first type is 
not hrm and taut as is usual m oxerfed chil- 
dren, but flabby and flaccid in appearance 
and on touch Adolf Czerny assumed that 
the cjrdition is due to a metabolic disturb- 
ance, for w-htch he coined the designation 
“evudatixe diathesis ” ^Mien dressed or when 
coxered ip in bed. these children gix-e an initial 
impression of being fat and literal!)" ox'erfed; 
i ndressed, howexer. thev typicallx present 
‘trikingly thin thighs and calx-es. 

The characteristic primarx" lesion is a small 
evudatixe papule, which may become a x-esicle 
or be topped with a crust if the ox-erlying epi- 
dermis IS remoxed by scra'ching. The clini- 
cal manifeslaticrs begin with symmetric 
eczematous lesions on both cheeks — the so- 
called milk crusts (Fio 328), this phase is 
replaced in turn by a xeiy intensel) pruntic, 
usually exconated and crusted x'esiculation on 
an acutely inflamed base (Fig 329) These 
evudatixe lesions obxiously offer terrain highly 
suitable for bacterial growth, and m fact x’ery 
frequently lead to a secondaiy pyogenic m- 
fection, with genera) lymphadenopathy (Fig. 
330). But even at this time the patient usu- 
ally presents the charactenstic pallor of the 
face Supenmposed infection with hemolytic 
streptococci xvas found by Boisx'ert and 
Powers**®* to originate most frequently from 
nasophar>'ngius due to this organism, and to 
account for lack of therapeutic response of the 
dermatitis and pronounced weeping of the 
skm. It requires appropriate treatment, m 
addition to that directed against the underly- 
ing dermatitis. Other but rare streptococcal 
complications include bacteremia, erj-sipelas, 
progressixe lymphadenopathy, and localized 
inxxilx-ement of some internal organ, includmg 
otitis media. 

The papulox’esicular eruption tends to 
spread after a while to other parts of the body, 
chiefly to the forearms, and the outer aspects 
of the loxxer parts of the legs (Fig. 331). Not 
infrequently, other areas may also be exten- 
sixely involx-ed. The clinical manifestations 
are manifold: er>"thema, papules, x-esicles, 

n« BoisvEBT. P L , and Powers, C F XaleJ Biol 4. M«d li- 
395. 1944 
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crusts, scales, and even wheals may e'^ist 
side by side 

The nature and frequency of complications 
appearing m the course of infantile dermatitis, 
including the so called sudden death,” gen 
eralized vaccinia (“eczema vaccinatum”), 
Kaposi's varicelliform eruption, respiratory 
infections, and gastro mtC'tina! disturbances 
were recently reviewed b> Epstein***”** 
and Glaser 

PATHOGENESIS 

It is surely safe to say that todaj there is 
no doubt that infantile dermatitis is the ex 
pression of an allergic reaction of the bod) 
The only contro\ersal question is as to the 
extent to which foods, inhalants, contactants 
and endogenous allergens (metabolic products, 
fault) intestinal flora, bacteria from focal in- 
fection) are responsible m a given case, and as 
to the means by which the nature of the causal 
agent can best be determined 

Although there is a definite tendency at 
present to minimize the significance of foods 
in the causation of infantile dermatitis (ac 
cording to Osborne et al nutritive allergens 
account for only 10 to IS per cent of cases), 
numerous instances have been reported in 
which elimination and trial diets conclusively 
demonstrated that a food — most commonly 
wheat, milk, egg, orange, tomato, spinach, 
peas, or cod liver oil — was the sole cause of 
the condition (Schloss, Blackfan, Ramirez, 
O’Keefe and Rackemann, Woringer, Clem, 
and others) It is not unlikely that the pres 
ent trend of starting %arious new solid foods m 
the first few months of infancy may constitute 
a predisposing factor to sensitization It is 
preferable, particular!) in children with posi 
ti\e family histones of allergy, to introduce 
new foods gradually and to increase the quan 
titles slowly as tolerance for them is demon 
strated Hill and Pratt*”' stress the fact that 
milk IS to be regarded as two foods, rather 
than one the h>persensitiveness may be 
related to the lactalbumin or to the casein 
Occasionally, the physician will h3\e to pay 
attention to the foods eaten b) the mother 


Epstein S J P»d at 26 Sit 154, 
jnoGlASE* J Ann Allergy 3 373 1945 
sriiHiLl L W and Piatt H N J Allergy 11 


and possibly reaching the child b) way of the 
breast milk (O’Keefe and Scott Shannon, 
Ratner, Balyeat) Thus Bulkley”** described 
repeated instances of nursing infants with se 
vere dermatitis which had long resisted ener 
getic treatment, but which cleared after the 
mothers stopped drinking tea That the 
foreign substance in human milk need not al 
Ways be a food was shown by the case reported 
by Campbell””, the newborn infant of a 
doctor’s wife de\ eloped such se\ere dermatitis 
each time his mother received an injection for 
hay fever that the treatment had to be stopped 
Consideration must also be given to the fact 
that unaltered undigested proteins, such as 
wheat, alfalfa, flaxseed, cottonseed, and pea 
nuts, sometimes pass intact into cow’s milk 
(Sterling and Fishman,**” RockwelP”) In 
those cases the clinical symptoms are due not 
to s nsitivity to milk, but to the unaltered 
extraneous protein contained in it 

Horesh‘“ pointed out that the odors or 
vapors of offending foods may suffice to pro 
duce exacerbations of infantile dermatitis, 
although probably not to cause the initial 
sensitization In 8 cases the dermatosis 
which had been controlled b) elimination diet 
was again induced b) the odors of frying pork, 
bacon, or fish, of cooking cabbage, or of the 
opening of eggs In one case, a flare of the 
dermatitis occurred whenever a freshly dressed 
chicken was brought into the presence of the 
patient Two cases due to the odor emanat 
ing from eggs, refiorted by Oliver,*”* were 
completely relieved of their dermatitis when 
eggs were removed from the house It is 
obviously advisable to keep children with 
infantile dermatitis out of the kitchen when 
food IS being prepared 

Alost of the authorities who hold that hyper- 
sensitiveness to foods is the cause of infantile 
dermatitis, consider only food proteins How- 
ever, there are a few who implicate animal 
fat Gartje,**'* for one, blames milk fat, as 
well as cod liver oil, and claims, furthermore, 
that these fat hypersensitive dermatitic chil 
dren usually manifest not the exudative but 

‘"•BllEiET L D Diet »nd llyg cne m DistAMJ of the Sk n 

London Btill hn Tjnsdall and Cox 1913 
"•CAMPnEIi C A Cinad M A J 52 289 1945 
•“SteiUnS a «D<lFiSFt>f4V A £ Arc* Ped.it SS 173 393* 
»'»Roc*<»e 11 r E j Allergy 13 494 1942 
* “OiJ\E» E A d acuss on to Templeton 
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the drj’ condition so characteristic of sebor- 
rheic dermatitis. Because of this assumed 
allergy to fat, Monrad, Marfan, Gerstley, and 
others recommended giMng children skimmed 
mQk or buttermilk instead of mother’s or 
cow’s milk. In the case of a nursing infant it 
is sometimes possible, as claimed by Marfan 
and Turquety, to reduce the fat co itent of the 
mother's milk by placing her on an appro- 
priate diet (limited quantities of fat and meat, 
no alcohol), thus bringing the milk v\iihin the 
infant’s limit of tolerance. Leiner as well as 
Pulay observed cases of infantile dermatitis 
in which hj"per5ensitiveness to sugar could be 
demonstrated. As to the identification of the 
causative nutriti\e allergen, Hill and Sulz- 
berger, Osborne and \\ alker,“® Finkel- 
stein,-”t Birt,”'* and the senior a ilhor^'* ha\e 
long been of the opinion that positive skin 
tests with food proteins, as well as the passive 
transfer test and the complement fixation reac- 
tion, are undependable and often actually 
misleading, and that only the elimination diet 
or, as we have shown, the propepian method is 
really useful lot this purpose. 

Although it is true that the majority of all 
children suffering from infantile dermatitis 
give a positive reaction to raw egg white, 
strict elimination of eggs from the diet rarely 
results in an impro%ement of the cutaneous 
condition. Thus, each of 46 cases studied by 
Ditkowsky et al.^”* reacted on skm testing to 
one or more fractions of egg white, but in only 
6 subjects in the entire group was cbnical 
sensitivity to this substance noted More- 
over, the skins of these children also react to 
other kinds of eggs not commonly used for 
human consumption, such as pigeon, ostrich, 
gull, or lapw ing eggs. Positi\ e tests with egg 
white, milk, or other foods do not, therefore, 
permit the conclusion that a given case of in- 
fantile dermatitis is necessarily caused by 
these substances Such reactions may indi- 
cate nothing more than that the skin has ac- 
quired — either during the first w eeks or months 
of life, or perhaps prenatally — a h>'per- 
sensitiveness to these proteins. This allergic 
state can pave the way for other hypersensi- 
tivities, mediated by mgestants, inhalants, or 

A R Caoad M A J 43 520,1940 
* ‘♦DiTsoastv, 5 E . Hichi. R . Colt. A C . ind Lticf. B • 
Arch Dermal A, S>-ph L-S. 1943 


contactants This concept of a metallergic 
mechanism in infantile dermatitis would seem 
to be supported b> the following clinical ob- 
servations Frequently after an infectious 
disease or an e-vacerbation of one (e.g , ton- 
sillitis, otitis, bronchitis), and occasionally 
following \'accination or gastro-intestinal dis- 
turbances, there is a flare at the sites of former 
skin manifestations, and surprising therapeutic 
results are sometimes achieved by eradication 
of the foci of infection On the other hand, 
the elimination of a great \ anety of nonspecific 
external irritants (water, heat, sunlight, fric- 
tion) often has a decidedly beneficial effect. 
Hill and Sulzberger-®” venture the opinion 
that the mechanism in infantile dermatitis is a 
heierophile one, and that the dermatitis may 
be due, for evample, not to egg, but to aller- 
gens immunologically related to egg 

However, intracutaneous or subcutaneous 
adminisiration of extracts of egg white, tmlk, 
or wheat occasionally produces severe an- 
aphylaxis, without causing a flare of the cu- 
taneous manifestations. In instances of this 
kind, the h>persen5vtixeness to egg as demon- 
strated by the skin test, while specific, is not 
the underlymg cause of the dermatitis. More- 
over, the feeding of a new protein to an in- 
fant — for example, so> bean protein — is fol- 
lowed for a short time bj the development of 
antibodies, as demonstrated by a positive 
intracutaneous test (Hill”’) Elimination or 
addition of these proteins to the diet will 
neither iroprox e nor aggravate the condition. 
Hill therefore interprets the temporar}* re- 
activity to such foods as an expression of a 
nonetiologic naturallx’ produced hj-persensi- 
li\-eness. 

Fmally, it should be pointed out that the 
reaction to egg white is of no x'alue as a means 
of chntcaf differentiation of the \-arious forms 
of dermatitis in children. While in the exu- 
datixe tjpe there is a positive test m the great 
majority of instances (in 85 per cent of cases, 
according to Sulzberger and Hill, and Dit- 
kowsky et al ; in 82 per cent, Moro; in 69.5 
per cent, Strobl and Wasitzky, in 65 per cent, 
Urbach; in 54 per cent, Woringer; in 50 per 
cent, Rosenbaum), patients with seborrheic 
dermatitis not infrequently react in the same 
manner (Urbach, Miyasaki, Minami); indeed, 
some children w ith the latter condition react 
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\Mth very severe anaphj lactic s>mptoms to 
injections of egg For this reason incident 
all} It IS advisable in an> case in which there 
IS any hint of such danger in the patient s 
history never to perform a direct cutaneous 
skin test on the child but to employ the pas 
sue transfer test of Prausnitz K.uestner 
Moreover intradermal skin tests should m 
principle never be performed unless the child 
IS hospitalized The present writers have had 
occasion to observe several instances of late 
reactions that endangered the patient s hfe 

Numerous authors including Osborne and 
his associates **** Hill ® Sulzberger * and 
Peck and Salomon are of the opinion that 
inhalants (eg silk goose feathers kapok 
dust) play the leading role in the causation of 
infantile dermatitis For a detailed considera 
tion of this question the reader is referred to 
the_ section abov e on neurodemiatitis Ac 
cording Ho Fanner horse dander elicited 
positive sctatch test reactions m about one 
half of a group of cases of infantile dermatitis 
and various indigenous pollens about an equal 
number followed in order of frequency by 
house dust mixed feathers cattle hair kapok 
linseed and cat, dog and rabbit danders £p 
stem*®” states that in rural areas environmental 
allergens are at least as important in the 
etiology as foods the most frequent offenders 
being cattle and horse dander feathers house 
dust and wool 

Contactants may well be the causal agents 
in some few cases of infantile dermatitis 
Thus Tihara*”* points to the strikingly high 
number of positive reactions to egg white in 
dermatitic infants in Japan and attributes this 
to the popular custom of washing the new 
"born infant wit'h the whites ol hen s eggs 
As a proof of this theory of percutaneous 
sensitization he reports that positive reactions 
to tests with egg white were obtained in 57 
per cent of dermatitic infants who had been 
subjected to this traditional washing with egg 
white immediately after birth while only 16 
per cent of those not washed in this manner 
gave a positive test Peck and Salomon”* 
and Albert and \\ alzer obtained positive 
patch tests with silk goose feathers and other 
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contactants in patients w th mfai I le derma 
titis Osborne and \\a!ker”’ aid Ratner 
are also of the opinion that surface exposures 
are of particular importance in the pathogene 
sis of infantile dermatitis The former 
stresses the fact however that rout ne patch 
tests are inadequate and should be replaced by 
actual clinical trials with woolen capes 
gloves and similar articles of clothing Fur 
thermore moisture friction and above all the 
minute abrasions of the skin resulting from 
them are necessary to promote epidermal 
sensitization Contactants particularly to be 
suspected are wool feathers silk and other 
epidermals kapok soap and chemicals in 
eluding those adhering to underwear and bed 
clothes after laundermg medicated oils oint 
ments medications and lotions (especially 
those containing mercury) insect sprays and 
floor wax the mother s and father s cosmetics 
including orns root and hand creams toys 
dyes and lacquered objects Finally the 
hair and dander of house pets such as cats and 
dogs may act as contactants In an inter 
esting case reported by Campbell ** ’ the in 
tense weeping dermatitis of a newborn breast 
fed infant who was later shown by skm tests 
to be sensitive to w heat, promptly disappeared 
when starch was removed from the nurse s 
uniform 

Positive patch test reactions to human 
dander were described by Simon*®” as occur 
nng m the majority of children with infantile 
dermatitis and neurodermatitis These re 
sponses appear to be identical with those ob 
tamed with silk and feathers by Albert and 
\\ alzer”®* Other evidence suggesting the 
etiologic significance of human dander m the 
genesis o'l infantile dermatitis mdude^i ‘Art 
facts that lesions characteristic of the disease 
were produced at will on previously unin 
volved skin areas of 4 cases by rubbing 
them with the mother s hair for a few minutes 
twice daily for one to three days and that 
prompt clinical improvement occurred in 3 of 
4 children by following special measures di 
rected at avoidance of contact with human 
dander of parents or others (Simon *“) The 
allergen appears to be present chiefly m dander 
from the adult human scalp and to a lesser 
extent in adult scalp hair and scales from 
seborrheic dermatitis but not in epidermis 
and hair from other sources or scales from 
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other skin diseases (Simon®”). Sulzberger 
and Baer'-^ point out that human dander con- 
sists largely of five elements, each of which is 
in turn a composite of many ingredients: 
desquamated homy epithelium, sebum, sweat, 
micro-organisms, and collected dusts and other 
extraneous matter. 

DLAGNOSIS 

The diSerentiation between seborrheic der- 
matitis and infantile dermatitis is often \*erj’ 
difficult to establish. However, m patients of 
this age, seborrheic dermatitis is likely to begin 
with intertrigo in the groins, axillae, and other 
folds. Furthermore, a blepharitis is \cr> 


other hand, seborrheic manifestations so fre- 
quently precede the dexelopment of infantile 
dermatitis, and mixed forms are so common, 
that there is exidently some relationship be- 
tween the two (Hill-’®). Finallx, the senior 
writer"® has obserx’ed a number of cases of 
seborrheic dermatitis gradually changing mto 
neurodermatitis (Fic. 333) 

Infantile dermatitis, on the other hand, is 
characterized by intense itching, exudation, 
crust formation, and secondarj" infection, 
furthermore, the skin folds are not involved, 
and there is no blepharitis 

As to the methods of determining the causa- 
tive allergen, the reader is referred to the sec- 
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commonly present. Another characteristic 
sjTnptom is the greasy scaling of the scalp 
(“cradle cap,” Fic. 332), which nuj* extend 
to other parts of the body, usually to the face, 
neck, shoulders, and trunk, forming large ir- 
regularly configurated areas by fusion. The 
eruption is essentially a drj- scaly one, usually 
with rather sharply defined margins, and of a 
3 -ellow ish-pink. color. The patches do not 
ooze unless the\’ are nibbed In severe cases, 
an en'throderma may develop, its severest 
expression being Leiner’s disease (eij-thro- 
derma desquamativa). The characteristic pri- 
inar>' lesion is a red scab- papule, which later 
is transformed into a greasv’ scaK* crust 
There is no evidence to indicate that sebor- 
rheic dermatitis is of allergic origin. On the 


tion on pathogenesis, where the pitfalls of skm 
testing and the merits of elirmnation and en- 
vironmental tests are fullv' discussed The 
Uluminatuig results of the investigations bj 
Wdmer and his associates, among others, 
merit special mention: of 44 infants who re- 
peatedly had positive reactions to milk and/or 
egg, definitelv- allergic symptoms were evi- 
denced bv- only 12. Furthermore, the advice 
of HilT™ may be appended here, to the effect 
that if skin testing is undertaken, it should be 
done bv* the scratch and not bv* the intracu- 
taneous method, since even normal infants 
max* give a positive intracutaneous reaction 
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for a short period after eating a food for the 
first time 

TIIERAP\ 

The f rst step in management is the elimina 
tion of all sources of local irritation and of all 
Lnoxsn factors of contact allergy Since man> 
of the agents act as inhalants as well as con 
tactants removal of them will ahobeof benefit 
in t! e large group of cases of infantile derma 



Nelrodermatitis 

titis due to inhalant allerg) It is absolutel) 
essential to convince motl ers and nurses that 
their full cooperation is a paramount factor in 
obtaining satisfactorv result® 

T! e child should be placed in a dustproofed 
room and should be kept awa) from (o) such 
environmental allergens as wool (in clothing 
and blankets) silk feathers (m pillows 
quilts) and other animal epidermal substances 
including dander of pets as well as house dust 


and rugs and (b) chem cal subst nces in 
eluding floor wax i sect spravs med cations 
cosmetics of the parents and lacquered toys 
It IS well to use soft well washed unstarched 
linen or cotton garmei ts Mattresses pil 
lows and blankets should be enclosed in 
alleigen proof covers C reat care must also 
be taken to ensure that no soap or laundry 
chemicals remain in the clothing or bed linen 
Thorough and repeated rinsing of all garments 
and linens is necessar) Quite frequently the 
success or failure of these measures hinges on a 
personal examination of the child s environ 
ment by the physician Information given 
by the mother or nurse cannot entirely be 
depended upon 

If this regimen combined with local treat 
ment (see below) does not bring about im 
proveraent within two weeks elimination diets 
should be instituted (Fios 33S) These 
are not only indispensable in treatment but 
constitute a therapeutic test that for the 
reasons prevmusl) given is superior to skin 
testing They can be of value only if strictl) 
adhered to Elimination diets for the nursing 
mother frequently produce fav orable results in 
the dermatitic nursling 'Needless to say it is 
not easv to discover the identity of the aller 
genic food in the mother s diet It is said that 
It IS often one for which she had a craving 
during pregnancy In the case of milk fed 
babies a first trial with evaporated or super 
heated milk (kept at a temperature of 240 F 
for one half to oi e hour) may be made s nee 
as Ratner and Gruehl ^ * have shown heated 
milk has reduced anaph) lactogenic properties 
However if this approach fails the substitu 
tion of goat 5 milk is sometimes successful 
It is advisable to feed each different milk for 
from five to seven days since it often requires 
at least that length of time for an) appreciable 
elm cal change to become evident 

If no animal milk can be tolerated a so) 
bean preparation should be tried (Hill and 
Stuart” *) There are a number of different 
preparations on the market the most popular 
being sobee (Mead Johnson and Company) 
and Mull Soy (Borden Company) \\hile 
these fulfil the nutritional requirements of 

« » Ratneh B and Cidehl H L Am J D s Ch d 4’ 2*^ 

193 

>»»HIU.LVV aodSTOAiTHC J A M A 93 M IW 11 U 

L W Am J D s Ch Id 41 133 19 I 



Allergic Smx Diseases 


729 


the growing infant, the\' maj cause diarrhea \ ilamins must be gi%en, depending on the 
and vomiting According to LeMn,*”* Kreme infant’s requirements, the SAmthetic prepara- 
O’Soy (Madison Foods, iladison College, tions being preferable in order to avoid the 
Tenn.) is, as a rule, better tolerated. It possibility of allergy to protein in the sources 
contains 2 28 per cent of protein (from soy from which the natural \ntamins are derived, 
bean), 5.22 per cent of fat (soy bean oil), and such as cod liver oil, liver, or yeast. Suitable 
4 45 per cent of carbohydrate (from soj bean synthetic Mtamms include provitamin A 
and added dextrose). Soyola (Wyeth) is also (Carotene or Cantol, 8 to 10 drops), thiamin 
available. The diet consists of the soy bean hjdrochlonde (0 25 mg ), nboflavine (0 5 mg.), 
emulsion diluted with water in the same pro- niacin amide (4 mg ), ascorbic acid (50 mg ), 
portion as that in which cow's milk would be and vitamin D (viosterol or Dnsdol, 8 to 10 
diluted. -Additional carbohvdrate in the form drops, once a dav ) 



Effect or Euminvtios Diet on In-pantile Dervlatitis 
Fig 351 Appearance before treatjrcnt Fig 335 After lourteen da\ s of diet free of animal 

proteuu 

of cane sugar is added in quantifies of 2 to 4 Since quite a few children develop hvper- 
tablespoonfuls for the twenty four-hour sensitiveness to sov bean preparations, it is 
formula. For infants over 5 months of age, essential to have available milk substitutes 
sobee is added to the diet as a cooked cereal derived from cereals, vegetables, or meats. 
It should be cooked for about one hour until Wolpe and SiJv ertone’”* devised nine such 
it IS quite thick and firm Stoesser^”’ not substitutes prepared from oats, barley, lima 
onl}' confirmed the value of soy-bean feeding beans, peas, taro, rice, rv e, and com flour 
in milk-sensitive and multiple-food-sensitive with the addition of oil (cottonseed, olive, 
infants, but also found in some instances that sesame, com, and peanut), gelatin, dextrose, 
its use for some weeks led to tolerance of other imitation vanilla, salt, crushed bone phos- 
foods to which thev- had previouslv demon- phate or calcium phosphate, ferric chloride, 
strated clinical sensitivitv. and sometimes sacchanne .According to 

»■** Lea-in, S J J Pediat I7' 79. 19*0 

*— Stoesse*, a V.. Ann AIImr 2. W4 19H »••• WoiPt.L Z . and SiiATSSTOVE, P C J Pediat. 21- frU, 1912 
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Feingold another vegetable substitute for 
milk IS taro a plant commonlj eaten m Hawaii 
m the form of a mush known as poi As an 
alternative to so>bean milk Stuart’™* de 
scribed a strained meat formula which can be 
readilj prepared m the home Glaser*™ 
states that specially strained (homogenized) 
meats beef lamb beef Iner with added in 
gredients following a suggestion of Rowes 
should soon be commercially a\ailable as milk 
substitutes 

Protein hydrol> sates maj be employed as a 
source of nitrogen in allergic infants and chil 
dren Since the \ arious proteins are composed 
of essentially the same ammo acids the process 


noted improvement m highly allergic patients 
fed a miTture of 70 Gm of ami lo acids 140 
Gm of oil 250 Gm of dextrose 20 Gm of 
salt mLxture and synthetic vitamins Since 
this synthetic diet has an unpleasant taste 
feedings were administered by stomach tube 
at intervals of two to four hours 

The present writers have used Aminoids 
(Arlmgton) Amigen (Mead Johnson) and 
Parenamme (Stearns) m children allergic to 
milk While the results were often satisfac 
tory in some infants the hypersensitiveness 
was so extreme that they reacted to these 
digests which it must be remembered con 
tarn traces of their higher protein constituents 



ErrECT OP D et i\ Case op Inpantile Deruatitis Dde to Milk and Milk Proplcts 


Fig 336 Appearance on admiss on to hospital 


Fio 337 After t ent> one days on soy bean d el 


of artificial digestion can be earned to the 
point wt ere individual specificity of structure 
IS lost Hill reported that 36 dermatitic 
infants allergic to milk tolerated such a prep 
aration perfectly The mixture which was 
given for as long as three months contained 20 
per cent protein hydrolysate Definite im 
provement m the dermatitis and satisfactory 
weight gam were obsened in 19 of these m 
fants By a similar method BelmgandLee” 
cured a milk allergic child with an erythema 
tous rash and generalized nutritional edema in 
fifteen davs Olmsted and his co workers”* 


I FeingOID B F J AI e gy 13 488 1442 
1 Steart G J bd 16 2 3 194J 
Giases J ibd 15 283 1944 
I «Belwg C a and Lee RE A ch Surg 43 3S 1911 


The effects of the diet should become appar 
ent within a week (Figs 336 33i) After 
tl e condition has healed or materially im 
proved the following foods may be added one 
at a time at three day intervals according to 
the infants age desire and digestive and 
allergic tolerance com meal rice oatmeal 
barley flour tapioca carrots lettuce asparagus 
applesauce bananas and bread Reactions 
should be carefully noted If the cond tion 
flares up after a certain food has been added 
to the diet this item should be withheld until 
the eruption has disappeared Milk eggs 
tomatoes and oranges are the last foods to be 
tried on the baby 

For the purpose of this regimen a food 
diary is of particular help It consists of a 



Allergic Skin Diseases 


731 


complete, carefully kept record, w ith notations 
of the time of ingestion of each food — Includ- 
ing such overlooked items as sweets — on the 
left-hand page, and of fluctuations in thes\Tnp- 
tomatolog>' in some detail on the right-hand 
page 

\Mien injested protein, w hether in milk or 
other food, has been shown to be the cause of 
an infantile dermatitis, a properly pursued 
course of specific propeptan therapy (see p 
220) is of great value and frequently results 
in tolerance for normal amounts of the respon- 
sible food without consequent cutaneous in- 
flammation. 


broth and e\ en small amounts of meat may be 
tried 

Undemutntion, diarrhea, and infection, if 
present, must all be cleared up in the exudative 
as w ell as in the seborrheic t>'pe of dermatitis in 
children The writers have quite frequently 
observed an onset of skin manifestations in 
infants after prolonged diarrhea. It seems 
hkelj that the intestinal allergization was 
initiated by the diarrhea. Furthermore, we 
have repeatedij noted that local infections, 
such as tonsillitis, otitis, bronchitis, and pje- 
litis. as well as those in the intestines, mav 
produce a rather sex ere flare of the skin disease 



For cases presenting a predominanll> sebor- 
rheic tj-pe of dermatitis, Finkelstein*^” recom- 
mends a diet poor in fat and sodium chlonde 
but relatively rich in protein and high m fruit 
and \egetables This means that milk, as 
well as any other food containing animal or 
xegetable fat, is e.\cluded (Figs 338, 339) 
On the other hand, 2 or 3 teaspoonfuls of 
amino acids should be given daily for about 
four weeks. Howexer, children are not in- 
frequently allei^ic to these products, as has 
been seen by the authors. There should also 
be suSicient xitarain B in the diet After the 
condition has begun to improxe, either butter- 
milk or cottage cheese is added; later beef 


In addition to the general and dietary- man- 
agement, external local treatment is indis- 
pensable, though It is in itself merely pallia- 
tive, not curative To begin with, bathing is 
strictly forbidden, and only the uninx-olved skin 
areas may be washed with soap and water 
The skin may be cleansed with plain petrola- 
tum, mineral oil, olive oil, or preferably by 
means of compresses In order to prevent 
scratchuig of the lesions and avert the conse- 
quent danger of secondarv’ infection, the arms 
and legs should be restrained by tj mg them to 
the sides of the bed. In milder cases, the arms 
ma 3 ' be splinted with stiff cardboard cuffs, 
covered with cotton and reaching well above 
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the elbows (Fig 340) The fingernails should 
be kept closel) trimmed 

^\hen the condition is severe it is advis- 
able to ha\e the infant rest on a large piece 
of celluloid (a cleansed roentgen film) in order 
to pre\ ent rubbing on the bed sheets Seda 
tion will often be found necessarj In some 
instances it will be found expedient to hospital 
ize the child in w hich e\ ent e\ ery precaution, 
must be taken to prevent cross infection smce 
It 15 a known fact that such patients are par 
ticularlj prone to acquire otitis media bron 
chopneumonia and similar infections 


acid solution 1 10 000 acrifla\ine solution 
diluted Burow s solution or potassium per 
manganate in a 1 6 000 dilution these are 
apphed to the most severely affected areas 
three times dailj for one hour and changed 
every ten minutes In severe cases it will be 
necessarj to cover the face with a mask of 
linen coated with a thick layer of boric acid 
ointment (U S P IX — without wax) and to 
apply the compresses ov er the mask In the 
event of secondary infection a 5 per cent 
sulfathiazole cream or penicillin omtment may 
be used instead )\hen there is no more 



Fig 340 AIethod or Restsvinivc Inpavtile Dermatitis Patient from ScRATcnrao 


Control of pruritus by means of large doses 
of thiamin chloride was reported by Shan 
non*”^ IVhile vitamin B complex is con 
sidered a useful adjunct in the treatment of 
infantile dermatitis by Harris and Gay”** and 
Epstein^”" Sulzberger and Baer®’®* were un 
impressed with the results obtained with 
various vitamms including vitamin B com 
plex 

In acute cases the condition can be re 
lieved by wet dressmgs of 2 per cent bone 


• « W R U 0 S. Cuun Rtv 46 7*6 t<M 

Harks A and Gav L N J A11« gy 14 US 
t“SrlzsEKCK» M B and Bai* R 1543 V I* Dermat & 
Syph Ch cago Y bL Pub 1944 


crustmg or infection the wet dressings may be 
placed directly on the face and the follovMng 
lotions may be thinly and gently applied in the 
intervals between the wet dressings 
Gm orCc 

Olive oil 

Z nc oxide 

Tak <w 15 0 

GlyceriD 

\\ ater oa q s ad 90 0 


aa3'v 

oaq s ad f3i 


Cm orCc 

IJ Bismuth subgallate 
Zinc oxide 

Tak 15 0 

Cotlonseed oil 
Glycerin 

Uater aaq sad 120 0 


aaq s adf5>' 
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^Mien the acute dermatitis has subsided, 
crude coal tar, beginnmjt with 0 25 per cent 
and slowlj-increasing to 5 per cent, is extremely 
xxiluable if well tolerated. For the first two 
days the tar ointment should be applied to a 
limited area, m order to determine whether or 
not it irritates the skin. 

Cm or Cc. 

Crude coal tar 0 6- 6 0 | gr x-5i3s 
Okie oil 20 0 ' 5v 

Zinc paste <1 s ad 120 0 q s ad Jiv 

Gm 

N'aftes (Lascoff) 6 0-30 0 1 5*ss-5* 

Zinc paste q s ad 00 0 q s. ad 5i> 

In sexere cases, small fractional doses of X 
ray are sometimes of value. 

The seborrheic state cf the scalp ma> be 
treated with a sulfur cold cream- 
Cm or Cc 

Precipitated sulfur 12-2 4 gr 
Boric and, 1 per 
cent «olutioa t 

Anhydrous lanolin oa43 0 , oo Siss 
Petrolatum q s ad 120 0 I q s ad 5 iv 

6. Seborrheic Dermatitis 

On clinical grounds, Unna segregated from 
the dermatitis group certain cutaneous mani- 
festations that are commonly encountered in 
the so-called seborrheic regions and called 
them “seborrheic eczema.” Suice they are 
almost never expressions of an allergj' they 
need no further discussion here. Differen- 
tiation between this condition and infantile 
dermatitis is important for therapy and was 
therefore discussed there in some detail 

7. Ixtecttous axd Parasitic Dermatitis 

This group includes a number of subdivi- 
sions, which are characterized clinically in 
most instances by rather sharply defined 
pitjTjasiform or psoriasiform eruptions ap- 
pearing in the sites of predilection (axilb, 
groin, scalp, over the sternum), and pathologi- 
cally by their bacterial , fungous, or other inicro- 
organismal origin. All are amenable to cure 
by the indicated antibacterial or antiparasitic 
therapy. Darier^® and llieschei^^ have 
described this group under the heading of 

J Pre'fis de dennatolosie P»ri, Massoo, 1923 
•-■''MzisCHri.C Dermal. Wclinsdir 


“eczematids,” to connote the clinical relation- 
ship to eczema, and at the same time to indi- 
cate the unrelated etiolog)'. Seborrheic derma- 
titis, which responds so well to sulfur, is now 
also regarded by some authorities as an infec- 
tious epidermitis — as are also, of course, the 
strepto- and staphylodermas, for which peni- 
cillin ointment (500 Oxford units per cc ), 
5 per cent sulfathiazole cream, and 1:10,000 
acriffax'tne cannot be too highly recommended. 
.Also to be included here are certain forms of 
tnchophx'tosis, epidermophj-tosis, and monili- 
asis that respond to antiparasitic treatment. 

The etiologtc m\ estigation of these cases is 
handicapped The mere isolation of strepto- 
cocci, or Staphylococcus aureus, or monilia, 
for example, from the dermatitic lesions, is 
often misleading, since most of the microbic 
dermatitides are caused by micro-orgamsms 
which may be found on any skin. Moreover, 
dermatitis of other origin frequently becomes 
secondarily infected with pyogenic bacteria or 
fungi, although these are without primary- 
etiologic significance On the other hand, the 
absence of bacteria or fungi does not disprove 
the microbic ongin, as we maybe dealing with 
an allergic “id” lesion Tests for skm sensi- 
tivity to bacterial vaccines or extracts are only 
of limited value. It has been previously men- 
tioned that microbic allergens are capable of 
eliciting three tj-pes of cutaneous reactions; 

(1) dela>-ed, tuberculin- or trichophj'tin-tj'pe; 

(2) immediate whealing t\-pe, which is rela- 
tively common with molds and monilia, rather 
rare with bacteria and trichophv-tin; and (3) 
eczematous tj-pe of reaction (epidermal-con- 
tact tv^pe), winch maj* play a role with tricho- 
phytm or oidiomycin m dermatitis. In micro- 
bic dermatitis, all three forms of sensitivity 
can be observ ed. The ubiquity of both 
staphxlococd and streptococci explains why 
the great majority of persons react to their 
extracts. A clue is obtained, however, if 
there are marked local reactions, and especiallv' 
if thev* are combined with a focal flare of the 
original lesions. Antibacterial and antipara- 
sitic therap 3 ' will cure onh- those cases in which 
the micro-organism is the primaiv- cause of the 
condition. 

According to Epstein,*'® infectious dermati- 
tides appear clinicalJv* under a great varietj* of 
pictures. Xot all of them are characterized by 
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sharply outlined pitynasiform or psoriasiform 
lesions Numerous infectious dermatitides 
present just the ordinary morphology of der 
matitis and are frequently confused with it 

Bacterial dermatitis is called infectious ec 
zematoid dermatitis b> most physicians This 
term is used to designate dermatitis that, by 
reason of the presence of pustules or its sharp 
outlines or association with other foci, suggests 
a parasitic origin It apparently co\ers both 
dermatitides of primary microbic etiology and 
those of other origin which ha\e become sec 
ondarilj infected Elimination of the focus of 
infection is of primary importance Vaccines 
have been found useful by some and worthless 
by others Epstein’*’’ advocates that jt he 
given a trial in stubborn cases The sulfon 
amides and penicillm mark a great advance in 
treatment 

Infectious eczematoid dermatitis frequently 
becomes complicated by epidermal contact 
type sensitivities, particularly to medication 
used locallj Moreover, these patients ap- 
parently have a greater capacity to develop 
drug sensitivities to internally administered 
drugs This has become especially manifest, 
as Epstein points out, since the widespread use 
of sulfonamides m microbic dermatitis Thus 
in cases of severe sensitization from topical 
application of sulfonamides as reported by 
Livmgood and Pillsbury''” and Shaffer et 
al the pjogenic infection, pnmaiy or 
secondary piaj s a definite part 

Haxthausen*"’” offered the hypothesis that 
the micro organisms of the skin maj be opera 
tive in the pathogenesis of certain allergic 
cutaneous eruptions inasmuch as they reprc 
sent theSorejgn protein which, in combination 
with substances applied to the skin, results in 
the formation of complete antigens capable of 
producing antibodies that are reactive with 
the simple compounds as well The nature of 
the protein too, undoubtedly is significant 
since It IS know n from other experimental work 
that some micro organisms exert a more 
marked activating effect upon haptens than 
do others 

The demonstration of pathogenic fungi, 
such as Trichoph>ton or 'Monilia albicans es 
tablishes the diagnosis of parasitic dermatitis 

• !‘IUxTaj.\.SE.N H Ninth Inleraat Cong Dermit L Sr^ 

I«3 p 201 


although the fungi may be secondary invaders 
Negative findings both microscopically and 
by culture are so common especially m fun 
gous infection with allergic manifestations 
that they do not exclude the diagnosis Tests 
for skin sensitivity to fungous extracts are 
only of limited value In Epstein opinion 
however both the trichophytm and oidiomj 
an tests are not as useless as is generall> 
assumed In cases of dermatitis due to fungus 
sensitization, these tests may produce a differ 
ent picture from the ordinary tuberculin or 
trichophytm type of reaction Instead of 
reaching a maximum after fortj eight hours 
and then fading, the reaction may change 
gradually from this form, into an eczematoid 
lesion, frequently producing a picture identi 
cal with that of the dermatitis This form of 
reaction seems rather good evidence particu 
larly if it can be repeated w ith the same results 
Parasitic dermatitis frequently becomes 
complicated by epidermal contact type sensi 
tivities Perhaps the best known example of 
such an interplay between parasitic and epi 
dermal sensitivity is the fact that patients w ith 
an epidermophytid of their hands are very 
prone to develop epidermal (contact type) 
sensitivities — for example, to soap or rubber 
gloves The interrelationship of dermatitis 
from cutting oils and latent "ids” was stressed 
by Biram 

Another subdivision is so called dyshidrotic 
dermatitis or cheiropompholyx, which is 
partly of mycotic origin but may be mam 
tamed, to some extent, by hematogenous infec 
tion from some focus, or may constitute a 
manifestation of contact allergy (Avit- 
Scotl,*”" Goodman*^*’), food allergy, or even 
drug allergy (Schuermann*”0 
Because of the practical importance of re 
current vesiculo pustular eruptions of the 
hands (FiC 341) and feet both for differential 
Hia gnosTs and therapy we should like to ap 
pend a very useful grouping contributed by 
Carpenter ”” These conditions may be con 
veniently divided according to etiology into 

(1) Ingesttcn Croup —Lesions that are actually pro 
duccd or a.ggravated by the ingestion of foods or drugs 

/ R Isdust Med 12 20^ 1941 
»AIIT Scott J Brit } Dermal 46 378 1934 
« GoOoiitN H Act* dermal leneteol la 2> 1934 
ISCBLEMIUC'' It Dermat Wchnsrhr 106 46! 1938 
oCAire-m* C C J M Soc NenrJerieyU 262 194. 
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(McLachlon and Brown® “ \\i<ie®“) Although am 
food ma\ be suspected it 'eems that the citrus fruits 
are the ones most frequent!) the culprits Amoug the 
drucs that ha\e been incriminated h\ various authors 
are the salicv lates ephedrine, mecholv 1 sulfonamides, 
and penicillin (for literature see Carpenter*'**! 

(2; Contact Group — As reactions to ioca' apphca- 
tions ol antiseptics irritants, or medications, or b\ 
various occupational causes This is particularU 
true of housewives doctors, nurses and dentists 
from the use ol strong soap solutions bleaches, and 
disinfectants or as the result ol working in rublicr 
processmg leather work, photographv etc Patch 
tests with all suspected agents should be carried out 

(3) Fungus Group — A direct infection of the lect or 
hands bv lungi or veast, or an allergic manilestation ol 


either a direct infection of the skin at some remote 
area or bv internal foci of infection 

(5; Uiscdlaneoiis Group — These include those due 
to gastro intestinal inloTication changes in tempera 
ture and cbmate nervousness or idiopathic causes 

This subdivision and appropriate etiologic 
therapj will facilitate management of these 
often recalcitrant vesicular eruptions 

From these mam examples it will be seen 
that the treatment of dermatitis cannot be 
based upon the clinical picture alone, but also 
requires thorough allergic, bacteriologic, and 
chemical studv 



Fig 341 Ckromc Dersutitis Of tue Hands of nvcrraivL Origin 


the skin of the feet hands, or both to a primarv fungus 
or vea«t focus el'cwhere on the ^km. in the gastro- 
intestinal tract or in the vagina Such eruptions are 
referred to as “ids ” The diagnosis of a pnmarv 
fungus or veast infection of the hands and/or feet 
or of intertnginous spaces wath a secondarv eruption 
of the hands and or feet rests on the microscopic or 
cultural demonstration of a fungus or veast in the 
su'piected pnmarv focus and a positive tnchophvtin 
or oidiomvcin test vvhich mav produce a local aggra- 
vation ot anv existing "id" within fortv -eight hours 
(4) Bacterial Croup — Direct infections of the hands 
and feet or both, with Staphv lococci and Streptococci 
or an allergic form m which the "ids” are produced bv 


‘McLvchlon, A D . and II W Bnt J Drrniat 46 

457 1934 

'Wist F discussion to Senear. F E Recurring Vesicular 
Eruptionsof Palm, and Soles, An Acad Dermal Meeting. 
New Vork. 1941 


8 ilETABOLIC DeRALATITIS 
This term is used to embrace those cases of 
dermatitis that are proved to be due to fault}’ 
metabolic functioning of any of the internal or- 
gans Of course, it is not for a moment claimed 
that the majoritv of these cases are allergic in 
nature However it is conceivable that, in 
particular instances, products of a pathologic 
intestinal flora or of an endocrine dysfunction 
may act as endogenous allergens Moreover, 
there is some basis lor the assumption that 
toxic substances may induce a state of hvper- 
sensitixeness that, according to our nomen- 
clature, IS pathergic in character 

Dermatitis may have its origin in dvsfunc- 
tion or disease of the gastrointestinal tract. 
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After cure of enteritis or colitis or e\en of con 
stipition of the chronic tj-pe many such skin 
eruptions disappear completely Not mfre 
quently it is necessar> to administer pancreaUc 
enzymes at the same time since a h>pofunc 
tion of the pancreas maj also be present 
Diabetes mellitus likewise pla>s a significant 
part in the causation of eruptions of this type 
this disease should be especiallj considered in 
cases with dermatitis around the body onfices 
(mouth anus urethra \agina) Therefore 
the glucose tolerance test should be performed 
in those patients with chronic resistant 
eczema Furthermore as the senior author’^** 
pointed out normal blood sugar cur\es maj 
occasionally be misleading, and only determina 
tion of the sugar content of the skin will 
reveal the presence of a metabolic disturbance 
— the so called cutaneous diabetes 

The modem French school s concept of liver 
disease as a cause of dermatitis should also be 
mentioned here The senior author his al 
though rarelj observed certain cases of severe 
chronic dermatitis that could be controlled 
onij b> finding and treating hepatic d>sfunc 
tion (Fig 342) 

It IS particularly important to recognize the 
relationship between ovarian disorders and 
dermatitis and always to keep this possibilitv 
in mind To what extent a menstrual toxin 
or allergen may be involved in the etiolog> of 
a menstrual dermatitis must be determined in 
each case (see p 806 ) By systematic inter 
menstrual injections of the patient s own se 
rum one may frequentl) obtain highly satis 
factory results m the treatment of menstrual 
dermatitis It is essential that the blood be 
withdrawn at the time when the dermatitis 
flares shortly before menstruation 

Finally there is dermatitis of local metabolic 
origin — for example varicose dermatitis pro 
duced by local circulatory disturbances In 
these conditions proper vascular therapy to 
improve the cutaneous blood supply consti 
tutes the chief remedy 

9 Dermatid 

The last form of dermatitis to require dis 
cussion here is that based on the mechamsm 
of autosensitization as shown by Whitfield 

Urbach E Depisch F andSiCHXs G KI n VVchnsdir 
16 452 1937 


Its clinical picture usually presents a general 
ized papulovesicular eruption following severe 
scratching or irritating therapy for a localized 
chronic dermatitis There are j^ood reasons 
to assume that this eruption s caused by 
hypersensitiveness to skin products that have 
become foreign to the body Similar obser 
vations were reported by Brown Jaffrey^^^^ 



Fio 342 DfruxtitssAssociatedwithLiverDisevse 
Case of 36 year old oman suffering from genera' 
ized dermatitis for e ghteen months This was res s 
tant to all forms of therapy until liver d sease was d s 
covered by Lver funct on tests and treated by d et and 
losulin 

introduced the apt term dermatid for this 
phenomenon 

Closely allied to the dermatid is the kera 
tid of Hopkins and Burky'®* which they at 
tribute to local autosensitization to the pa 
tients own keratin (or a product or keratin) 
as a result of the synergistic action of staphy lo 
coccus toxin along with trauma at the site of 

. • jAmiExV R Canad VI A J 37 478 1937 
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the lesions. This concept is supported by 
the demonstration bj’ Hecht, Sulzberger, and 
Weil*^ that specific (precipitin) antibodies 
can be produced in rabbits by sensitizing 
them uith homologous skin extracts, pro\'ided 
the animals r\ere injected v,ith staphylococcus 
toxin as a sjnergistic agent. These authors 
are inclined to e.xp!ain several phenomena ob- 
ser\-ed in dermatitis, such as the spontaneous 
continuation or spread of dermatitis lesions 
and the so-called jumping about of dermatitis, 
in the folIor\ing r\a}\ At the inception of the 
dermatosis the skin is damaged, and some of 
its constituents denatured; the ne^\ products 
are antigenic and are absorbed. Thus the 
indixidual becomes sensitized to his own skin. 
The result is that lesions subsequently develop 
at sites of trauma or inflammation due to the 
action of antiskin antibodies which react 
locally with liberated skin antigen. The 
“id” concept itself U more fully discussed on 
page 7S2. 

C. URTICARU 

It should be stressed, in the first place, that 
many physicians and patients still labor under 
the misapprehension that all urticaria is to be 
regarded as allergic in origin. Because of 
this widespread belief, we have considered it 
expedient to include, in the section on etiologj*, 
not onlj' a discussion of the various allergens 
commonly eliciting urticaria, but also a brief 
rexnew of the many other mechanisms re- 
sponsible for it. Furthermore, there are few 
other allergic diseases in which predisposing 
factors play so important a part. For this 
reason, thej' will receixe due consideration 
along with the precipitating factors consti- 
tuting the so-called trigger mechanism. In 
the following pages, the term urticana will be 
understood to refer to either the acute or the 
chronic forms, but not to urticaria factitia or 
to lichen urticatus (papular urticaria), both 
of which are considered in detail later. 

Urticaria is a verj' common disease. Ac- 
cording to Swinny,”** 22 3 per cent of a 
group of 958 persons whose personal and fam- 
ily histories were negatixe xvith regard to 
asthma and hay fex'er, had hixes at some 
time in their fives. The percentage would 

‘•••SWTXVY, B : SouUi M. J M- 1941. 


probably be much greater if all mild, ex’anes- 
cent conditions had been recalled by the 
patients. 

In the senior author’s oxvn material,’" con- 
sisting of 500 carefully inx-estigated cases of 
urticaria, only some 15 per cent shoxved fam- 
ily histories of allergic diseases — and it must 
be borne m mind that not ex’ery instance of 
asthma, migraine, or urticaria is necessarily 
of allergic origin. Approximately the same 
percentage xxould have been obtained among a 
similar number of nonallergic patients. On 
the other hand, Stokes, Kulchar, and PiUs- 
buTj'-‘-* found a familial and hereditary urti- 
cariogenic background in 60 per cent of their 
cases, as compared w ith a figure of 25 per cent 
for the controls. Furthermore, the high inci- 
dence of migraine m the families of the female 
patients is worthy of note (Urbach*^) 

The personal histones in our material w ere 
of no great significance as an indication of a 
close relationship w ith other allergic diseases 
Hoxxex'er, in a group of 633 patients with 
asthma and hay lexer, Swinny*^** found the 
incidence of urticaria to be two and a half 
times greater than in a nonallergic group. 
Concurrent angioneurotic edema is not in- 
frequent, our figures of from 18 to 21 per cent 
coincide closely with those of Stokes, Kulchar, 
and Pillsbuf}’’'** (18 per cent) Prexious at- 
tacks of urticaria were reported by men in 12 
per cent and by women in 21 per cent of cases. 

Urticaria occurs far more commonly in 
xxomen than in men. The sex distribution 
in our cases — among which 39 per cent were 
men and 61 per cent women — corresponds to 
that found by Fink-^” and Stokes-“* and their 
associates (31 and 33 per cent of cases male, 
and 69 and 66 per cent female, respectively) 

Furthermore, it is interesting to note the 
incidence of urticaria according to age. The 
disease is not often obserxed in children under 
the age of 10 3 ’ears, in fact, urticaria during 
the first year of life is considered a rarity. 
Howex-er, reported a tj-pical attack 

of hixes in an infant 2 daj’S old About one- 
third of all urticaria patients are in the third 
decade of fife and roughlj’ one-fourth in the 
fourth decade. Next in order of incidence is 
the fifth decade (14 per cent), followed by the 


4«»Fcei, X I , »nd C*Y, L N J .Allergy S. 615, 1954 
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second and the sixth with approximately the 
«ame figure each (8 per cent) Relatixely 
few individuals past the age of 60 years are 
afflicted However the sen or author has 
observed initial acute attacks of urticana m a 
man of 71 and in a woman of 79 > ears 

^\hlle the average duration of urUcana 
under our observation was somewhere between 
one week and three months the course was 
longer in nearlj half the cases specifically 
from four to twelve months in 19 per cent 
from one to five jears in 20 per cent from six 
to ten >ears in 4 per cent and from eleven to 
tw enty y ears in 1 5 per cent of the cases In a 
few isolated instances the condition persisted 
for thirtj forty and even fifty jcars 

1 SYtOTTOlIATOLOGV 

In the acute form of urticaria there is first 
some slight local discomfort soon replacecl b> 
intense itching which is followed by the sud 
den appearance of wheals (Fig 343) Tliese 
arc usually white not always sharply defined 
and range from lentil to palm sized occa 
sionally hovever they become confluent and 
thus cover large areas of the trunk or extremi 
ties The individual hives may persist for 
minutes hours and sometimes even for one or 
two days Their color is not invariably white 
in some cases the les ons are pinkish to reddish 
from the outset Moreover the clinical ap 
peaiance of the UTticanal exanthem is exlraor 
dinarily polymorphous in other ways For 
one the urticarial component is sometimes so 
negligible that the eruption may present a 
measles like picture however in such cases 
the transitory nature of the manifestations 
and the rapid changes from day to day leave 
no room for doubt as to the nature of the enip 
tion In still other instances the garland 
shaped arrangement of the lesions (Fig 344) 
or their polycyclic borders (Fig 34o) are 
worthy of note — as is the erythema multi 
forme like appearance in another group In 
addition to the urticarial exanthem general 
ized edema of the skin of the face and body is 
not infrequently observed Occasionally the 
intense itching alters the clinical picture by 
reason of the superimposed multiple excona 
tions Lastly mention should be made of 
the micropapular form which is charactens 
tic of so called sweat urticaria 


Lrticanal manifestations may appear not 
only on the skin but also <n the mucosa 
especially that of the mouth (lips tongue) and 
larynx Occasionally the gastro intestinal and 
urogenital tracts are similarly involved or 
they may even be independently affected 
Moreover albuminuria which is sometimes 
observed m association with urticarial erup 
tions and especially with serum exanthems or 
with angioneurotic edema is probably at 



Urticaria 


tnbutable to a transitory serous inflammation 
of the urinary tract 

The main difference between the acute and 
the chrome forms of urticaria is to be found in 
their courses rather than m their respective 
clinical pictures The acute type generally 
disappears without treatment within a matter 
of days or weeks Chronic urticaria on the 
other hand can continue to distress the pa 
tient for months and ev en for y ears how e\ er 
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e^en m this lorm ol the disease, sj-mptom-free 
periods of ^a^^ing duration are commonly 
obser%'ed. 

For reasons not as yet explained, urticarial 
eruptions, and especially the accompanjnng 
pruritus, are most 5e\ere during the night. 
E-xceptions to this general rule are the cases 
that are due to exogenous agents. 



(Strawberries) 

2. Etiologx 

The problem of the etiologic factors in 
urticaria is, of course, of paramount import- 
ance. In 88 per cent of the 500 cases investi- 
gated, were able to determine the cause 
either definitely or at least with considerable 
probabihtj-. We based our diagnoses upon 
a\oidance and exposure tests, not upon skin 
tests. Before discussing the detailed causes 
classified in Table 60, it must be pointed out 
that no more than 117 cases (less than one- 
fourth of the total) were definitely found to be 
of allergic origin, if the term allergx' is under- 
stood to apply only to those hj-persensith-ities 


that are based on a pro%ed antigen-antibody 
reaction. In 4.6 per cent of the cases we 
were unable to confirm, but had \alid reasons 
for assuming, the presence of endogenous 
allergj* The largest group, comprising 308 
cases (62 per cent), showed the most \aried 
causative factors, as shown in Table 60. 
Since it was not possible to establish the fact 
of an allergic mechanism in any of these 



I 


Fic J45 PoLACVcuc FoRii or Urticaru, Due to 
Bacterial \lj.£RGA (ToNsiLLiTiiJ 

cases, they are classified as pathergic. In the 
remaining 52 cases, it was impossible lo es- 
tablish any etiologic factor, and they are 
listed as of unknown etiolog>' 

Fink and Gay,-'*® who investigated 170 
cases, ga\e the allergic classification a rating 
of 20 per cent, as compared with 30 per cent 
of cases attributable to foci of infection, 18 
per cent to psychogenic factors, 5 per cent to 
endocrine dj-sfunctions, and 25 per cent to 
undetermined etiolog>-. While Hopkins and 
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K.esten^^5i general unable to deter 

mine the causes of urticaria, they did find 
evidence of food aliergj in about one fifth of 
214 cases 


V. c should like to emphasue meanwhile that 
every effort must be made— and the latest in 
vestigative methods employed— to determine 
the mechanism involved in order that a 


Table 60 — Eitologic radars tn t rlicarta 


VUU 


Number o[ Cases 


Female j Both Seies | G oup Total 



foods 

1 

1 

w 



drugs 

4 

j 7 

11 



j injeclioBS serum 

0 

1 s 

i 


EiogenDUs /ar tors | 

tuberculin 

1 0 

1 

i 



1 animal stings 

0 

1 i 

3 

1 117 

UndoEenoua lactois | 

autosensitintion 

7 1 

i 1 

14 1 

23 

menstruation pregnancy 


9 1 



pATBEkClC Basis 



cold 

0 

22 

1 27 

I 


heat 

13 

4 

17 

j 

Physical agents 

mechanical 

1" 

13 

30 

j 


exertion 


4 

4 

1 


Ight 


2 

2 

1 80 

Infections 

systemic 

focal 

2 

JO 

7 

10 

9 

20 

29 


acute gastro enteritis 

1$ 

26 

44 



chronic gastro enteritis colitis 

3a 

s7 

92 



gastric anaad ty 

2 

9 

11 


Digestive disorders 

gastric hyperacid ty 

2 

1 

3 



constijMition 

S 

2 




diseases o( liver gallbladder 

a 

3 

8 



alcoholism 

1 3 

1 

4 

169 

Endocrine disorders 

hyperthyroidism 

tetany 

0 

0 

6 

1 

6 

1 

7 

Psychic factors 

1 

5 

r 

2i 

23 

Unknown Basts 

Undetermined factors j 1 

2a 

" 1. 

a2 1 

32 


1 

19a 

30a 1 

500 j 

500 








It IS often V ery difficult, of course, to prove 
m a given case whether the urticana is of 
allergic or pathergic causation This ques 
tion will be discussed in some detail below 


t"* Hopkins J C and Kksten B M Arch Deemat & Syph 
2 » 358 1934 


suitable therapeutic approach may be adopted 
Moreover, it must alwajs be borne m mind 
that, in both the allergic and the pathergic 
forms of urticaria, not onl> the allergen or 
pathei^n but also the factors predisposing to 
allerg> or to patherg> must be identified, d 
a lasting cure is to be achieved 
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a) ALLERGIC LTITICARIA 
Wolff -Eisner, m 1906, was the first to ex- 
press the considered opinion that urticaria is to 
be regarded as an expression of an allergic 
state. Countless cases have since been re- 
ported in which the allergenic agent was 
identified beyond question, either by means of 
avoidance and e.xposure tests, or by the 


treat gastro-intestinal disturbances and in- 
fections (Table 61) This approach of simul- 
taneously attacking the allerg} -predisposing 
and the allergj'-precipitating factors is, as yet, 
insufficiently emploj'ed Failure to give due 
consideration to the xanous predisposing fac- 
tors (FiC 346), 15 unquestionably one of the 
main reasons why treatment limited to ex- 


Txble 61 —Dtaliyii and Prrdtspo«ng Factors ■» t rlicarta Put M Foods 


Eliciting Factors 

Pirdisposiog Factota 


Number ol Cases 


Male 

Female 

Total 



not deltimined 

29 

43 

72 


l^stnc anaciditx 




proteins 

gastric h>peracidit> 



13 


gastro-ententis 



' 

tonsillitis 




Carbohj drates 


0 

2 

2 

Total 


37 

62 j 

99 


Prausnitz-Kuestner method. Since we could 
not possibly undertake to discuss all the possi- 
bilities, we shall present a sutnmar>' according 
to the following outline. (1) e,xogenous aller- 
gens as a cause of urticaria, acting by (o) 
ingestion (foods, drugs), (A) injection or in- 
sect stings, (c) inhalation, (rf) percutaneous 
contact , (2) endogenous allergens as a cause oi 
urticaria, acting as (a) primar>* endogenous 
allergens, (A) secondary endogenous allergens. 

(1) Urticaria Due to Exogenous Allergens 

Ingeslants . — ^An appreciable percentage but 
by no means the majoritj- of all cases of aller- 
gic urticaria are attributable to h}-persensUi\c- 
ness to food. In principle, any and every' 
animal and vegetable protein, as well as carbo- 
hjdrates, fats, salts, acids, and spices, can 
act as an urticanogenic agent. In 72 cases 
it was possible to demonstrate the presence of 
an uncomplicated proteinogenous bypersensi- 
liveness, either to animal or to vegetable pro- 
tein. In other cases, howex'er, the mere 
elimination of the guilty food from the diet or 
the administration of the indicated propeptan 
was not sufficient; it was also necessary to 
control the coexistent anacidity or hyperacid- 
ity with appropriate diets or drugs, and to 



Fic. 346 Chronic L'rticxrix Due io Milk 
Appeanng onl> dunng attacks of enteritis 
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clus on of the given nutritive allergen or to 
administration of propeptans is bound to fail 
Drugs taken bj mouth can likewise — al 
though far less commonly than foods — bring 
on urticarial manifestations For details the 
reader is referred to the section on drugs (p 
323) 

Lastlj as shown by the ingenious eiqien 
ments of Rappaport and Hoffman urti 
caria can also be caused by the nonprotemog 
enous components of foods such as the ah 
phatic nonconjugated aldehydes produced b> 
the oxidation of fatty oils in the frying of 
foods and absorbed bj the intestinal tract 
htjeetaiiis — That injection of foreign serum 
elicits urticarial manifestations in a large per 
centage of patients constitutes a well known 
phenomenon in serum sickness The fre 
quenc> with which penicillin causes urticaria 
has been mentioned elsew here (p 33a) More 
over many individuals react with local and 
sometimes even extensive wheal formation to 
insect stmgs and bites (bee wasp flea bed 
bug etc ) According to Goldman urti 
caria is occasionally observed in patients with 
scabies Furthermore insulin and liver and 
other organ extracts not uncommonl> evoke 
hives sometimes however the eruption is 
caused by the oil> vehicles of various endo- 
crine preparations Moreover urticarial 
manifestations have been observed after sub 
cutaneous and intramuscular injections of a 
great number of drugs 
Urticarial lesions appearing either during or 
immediately following blood transfusions may 
of course be due in some instances to passive 
transfer of the donor s antibodies On the 
other hand the donor s blood may contain 
traces oi food proteins to which the reapient 
IS hypersensitive Thus Stewart and Bates”** 
reported a case in which the donor had eaten 
cockles the night before giving a transfusion 
to a patient who it developed was markedly 
hypersensitive to any type of shellfish Even 
pooled human plasma may do the same as 
shown b> Dickstem in the case of a patient 
sensitive to milk beef and lamb 
Inhalants — Tlie significance of inhalant 
allergens in tl e production of hives has not as 
j et been fully appreciated Outstanding 

STS COLDUIV L War Med 5 294 1944 
=J Ste ASt V\ and B tts T Lan ell 3 9 193« 


among these inhalants are feathers cotton 
kapok silk various kinds of dust flour animal 
danders pollen orris root the scents of flowers 
nasal sprays (including ephednne) insecti 
cides dyed materials and chemicals such as 
parapheny ienediamine It appears likely 
that inhaled substances are absorbed through 
the respiratory tract and then distributed 
hematogenously to the skin The sen or 
author saw a case of extreme hypersensitive 
ness to fish in which the mere smelling of the 
odor of fish was followed by the appearance 
of urticaria Another patient was a middle 
aged woman whose hives occurred not only 
from eating buckwheat but also from touching 
or even inhaling it merely entering a room 
where someone was working with buckwheat 
was suffaent to produce urticaria A case 
of chrome recurring urticaria of six years 
duration due to inhalation of perfume was 
reported by Zakon and Rahn Derbes and 
Engelhardt”* described an instance attributed 
Jo ragweed pollen and therefore strictly sea 
sonal and another due to the fumes of fresh 
paint and associated with asthma A case 
reported by Rappaport and Hoffman''^” is 
particularly interesting and enlightening urti 
canal manifestations occurred when glycerin 
treated cigarettes were smoked and the pa 
tient was found to be hypersensitive to acryl 
aldehyde formed as a by product during the 
burning of these cigarettes Vaughan” ob 
served a woman who developed urticaria when 
smoking or even on entering a room where 
others were smoking 

Conlactants — Although urticaria is funda 
mentally due to hypersensitiveness of the cu 
taneous blood vessels it is important to bear 
in mind that it may be elicited in rare cases by 
epidermal contact with certain agents It 
may well be that substances so applied reach 
tlie cutaneous blood vessels by way of the 
cutaneous lymph channels A few examples 
of contact urticaria will be cited 

Samson”** described a case due to hyper 
sensitiveness to cat hair Lord ‘ a case due to 
sheeps wool and Herrmann Sulzberger and 
Baer”* instances due to silk and wool but not 
from all garments made from these fabrics and 
not on every exposure to the offend ng gar 
ments Sulzberger also mentioned patients m 

• MS US09 I W K n 22 1483 1926 
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whom the application of certain protein aller- 
gens by the usual scratch test technic ebated 
urticarial reactions, not only at and around the 
site of the scratch, but nheneier and wherexer 
the allergen-containing fluid touched the 
grosslj unbroken skin surface as the droplet 
happened to run down the back or arm from 
the site of the test Other cases of “contact 
urticaria” described by him include a barman 
with urticaria of the hands, within a few 
minutes after contact w ith orange and grape- 
fruit, and of the perioral regions when orange 
juice was drunk; bakers with involvement of 
the hands on contact with wheat flour; patients 
reactive to contact with carrots, and a nurse 
with marked whealmg of the skin after drop- 
lets of therapeutic solutions of arepbenamine 
or neoarsphenamine touched its surface. He 
slates that in adults the eyelid areas, hands, 
feet, perioral, penanal, and genital areas seem 
to be particularly prone to contact-urticarial 
responses. Baagoe*” reported that an asth- 
matic patient who was hj^persensitive to 
horse dander regularly de\ eloped urticaria on 
the inner aspects of the thighs after a horse- 
back ride. Taub and \\'hite'*** investigated 
an instance of pollen urticaria without hay 
fever in a young woman who had positive 
scratch tests but negative mucous membrane 
tests; the condition failed to appear when the 
patient avoided golf courses and tennis courts. 
Shelraire'*^ described urticaria due to contact 
with camomile (Antliemis colula) and golden 
crownbeard {Verbesina eticeltoides). Hie sen- 
ior wnter has observed hives due to contact 
with lemon peel. Peshkin was able to ascer- 
tain that hives on the hands and forearms of 
a druggist were due to contact with emetine. 
The junior author has seen a woman with 
urticaria each time she applied ammoniated 
mercuij’ ointment to her child’s skin. 
Adelsberger found that an urticarial eruption 
was due to occupatioual contact with casein 
dye. Stokes*^ mentioned the case of a man 
in whom urticarial wheals developed, two on 
each cheek, fifteen minutes after being kissed 
by his wife, who had just applied a new brand 
of lipstick, Sulzberger'^* is of the opinion 
that djes are not infrequently a cause of urti- 
caria! eruptions; 2 of his chronic patients were 


cnisioa to Sulzbcrfcr et *!,**■ 


reliev’ed when e.\posure to a dye ceased. In 
addition, mouth washes, douches, and nasal 
sprays, as well as cosmetics, must alwav-s be 
kept in mind as possible urticariogenic con- 
tactants. 

In all these cases, the restriction of the ur- 
ticaria to sites of contact with the allergenic 
substances, as well as the positive patch tests, 
clearly indicate that the action took place by 
way of evtemal contact and not by inhalation. 

Contact with foods rather infrequently 
evokes urticaria. Joltrain, Brabant, and the 
senior writer have each observed 1 case of 
urticaria of the hands caused by contact w ith 
egg white while beatmg eggs. Vaughan-' saw 
a woman who had attacks of urticaria only 
at night, she proved to be allergic to com, 
and the excitant was found to be the starch 
in her sheets 

It is well known that hives are quite com- 
monly caused b> contact with the setae or 
hairs of certain caterpillars, notably those of 
the Bombyx species, the procession cateqjil- 
lars, the browntail moth, and others. On the 
other hand, it does not seem to be generally 
realized that urticaria can also be caused by 
the air-bome hairs of these caterpillars at 
the time of their transformation to the chr>-- 
salis stage (Merklen). D’lngianni-'** found 
that lesions can be produced by the toxin 
gbnds as well as the caterpillar hair, while 
Steele and Sawyer*'** e.xtracted an active 
principle from the browntail moth caterpil- 
lars, from the adult moth, and from the nests. 
HiTJOsensitization with this material was 
successful. 

(2) Urlicarta Due to Endogenous AUergens 

The writers are convinced that endogenous 
allergens play a considerable part in the causa- 
tion of urticaria. A distinction should be 
made between auto-endogenous and hetero- 
endogenous allergens. The former are under- 
stood to include blood or tissue protein that 
has been rendered foreign to the body and 
has thus become an endogenous allergen cap- 
able of eliciting an urticarial reaction: this 
heterogenization of the protein is usually a 
result of operation, scalding, traumatic san- 

bIvciksvi, \ • New Orleans M S. S J 96 3iS, 19« 
»-s»SiEEii:.C W.,aiidSiwYri,W H,J» Maine II A J. 35- 
157, 19U 
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guineous extravasation or other phjsical 
injury In Me« of the verj great number of 
operations and accidents that take place and 
in view of the fact that urticarial cases of this 
kind are onlj rarel> encountered it must be 
concluded that antibodies to autogenous pro 
tern are produced onij under ver> special 
conditions Particularly worthy of note in 
this connection is a ca e seen by us an urti 
caria that had stubbornly resisted all therapy 
disappeared on the very day on which a 
previously undiagnosed hydatidiform mole 
was found and removed According to Jol 
train this category might also include 
cases due toasyetonly vaguely defined prod 
ucts of fatigue forned in the tissues in the 
course of physical overexertion and reaching 
the circulation Ur icanal conditions some 
times arise in association with processes in 
volving extensive cell disintegration such is 
gout or lymphogranulomatosis 
The group of allergies caused by primary or 
secondary endogenous agents likewise includes 
at least some of the cases of urticaria arising 
during the menstrual period during preg 
nancy or as a result of hyperthyroidism or 
tetany It is as yet very difficult — not to 
say impossible — to determine m a given case 
whether the condition is due to allergy (anti 
gen antibody reaction) or to nonallergic hy 
persensitiveness to a toxic substance (e g 
menstrual toxin) This problem is discusseil 
m some detail in chapter XXXllI 
Intestinal worms (ascan taenia oxyuris 
tnchocephalus ancylostoma echinococcus) 
may be regarded as hetero-endogenous al 
lergens w! en their elimination is folloved by 
immediate cessation of uiticana! attacks 
(Fig 347) We are mclned to attribute a 
similar role to bacte la in cases in which eradi 
cation of a focus of infection is promptly 
followed by disapp irance of the hives A 
few examples may illus rate this point Ru 
britius reported on a cases of Bacillus cob 
infection of the urinary tract in which the 
urticaria ceased vhen tlie infection was over 
come Schur achieved immediate and lastmg 
cessation of urticaria! manifestations by cho 
lecystectomy in 2 cases of biliary tract mfec 
tion with recurring attacks of urticaria 
Eagle stated that in the case of infected 

« •EaCIe W W South M J J 908 19* 


r^sts f the maxillary sinus which are some 
times the cause of urticaria puncture of the 
cyst with release of its contents will alleviate 
the symptoms temporariK but only complete 
surgical removal of the cyst will cure the 
cutaneous manifestations In the same gen 
era! category is an instance of urticaria that 
apparently represents a local response to bac 
teria (Fic 348) The interesting feature is 
the annular configuration of the urticarial 
reaction surrounding each papulovesicular 
lesion Lrticaria due to fungous infection of 



Fig 347 LrticabiaCac ed bv Ktfstinal Parasites 
(\SCVE DES) 


the feet was described by Wise and Sulz 
berger ** and Waidbott and Ascher * 


b) PATIIERCIC URTICARIA 
We shall here enumerate the pathologic 
conditions and abnormal metabolic processes 
often found in conjunction with urticaria 
Appropriate stud es are necessary m each case 
to determine whether they act by means of 
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their toxic products, or b}’ forrralion of endog- 
enous allergens, or, as is ver^' frequently the 
case, as predisposing factors. 

Gaslro-inleslinal Diseases 

Here we must distinguish between a number 
of different conditions In occasional in- 
stances, hyperacidit}' is the only cause of an 
urticaria, as shown by the prompt disappear- 
ance of the cutaneous manifestations after 
appropriate dielar 3 ’ and therapeutic manage- 
ment, and by the reappearance of the urticaria 



Spontaneous urticanal response surrounding each 
lesion in patient w ith recurrent papulovesicuhr eruption 
for eighteen months Culture of lesionssielded Staph- 
jlococcus aureus haemoljticus Focus of infection 
was probably chronic suppurative otiUs media Urti 
cana can be explained on basis of hetero^dogenous 
allergj to the bacteria 

when the acidity again rises. A far more 
common cause, however, is marked hypo- 
acidity or anacidity. In such cases, not only 
the lack of hydrochloric acid itself but also the 
resulting changes in the chemistry and flora 
of the intestine are of importance. 

In still other and b}' no means uncommon 
cases, abnormalities of the gastric acidity are 
the factors predisposing to food allergy. 
This should be borne in mind because ade- 
quate treatment requires not only manage- 
ment of the secretoiy disturbance or of 


nutritive allergj’ alone, but also measures 
designed to combat both factors. 

The ne.\t and much larger group of con- 
ditions comprises gastritis and enteritis. Both 
the acute and the chronic forms are of great 
importance. Acute enteral processes, usually 
caused by food poisoning, and charactenzed 
by nausea, xomiting, generalized abdominal 
pain, diarrhea, and marked malaise, are often 
followed by urticaria The latter may be 
induced by the toxins themselves, or by re- 
sorption of tissue protein altered as a result of 
the damage to the gastro-intestinal mucosa, 
or by absorption of undigested or partially 
digested food through the inflamed lining 
membranes In this connection it should be 
mentioned that severe attacks of urticana are 
frequently brought on b> overindulgence m 
alcohol, causing gastritis and ententis, and 
thus furthering resorption of insufficiently 
digested food proteins An even larger num- 
ber of cases are based on chronic irritation of 
the gastro-intestinal tract The fact that 
chronic enteritis can be the underlying cause 
of hives has received scant attention and is 
indeed little known This disease picture 
manifests itself by the presence of numerous 
fatt> acid cr>*stals and soapy globules in the 
stool, as well as bj rapid elimination of the 
barium meal, which m these cases reaches the 
large intestine within about two hours. Good 
therapeutic results can be obtained by ad- 
herence to a bland diet consisting essentially 
of milk and free of all cellulose containing 
foods (Fig. 349). 

Another condition to be included here is 
colitis, which may be a cause of intestinal 
putrefaction and fermentation WTiat has 
been said about the gastritides applies equally 
to the cohtides: namely, in some instances the 
eradication of the intestinal disease may, m 
itself, serve to put an end to the urticarial 
condition (Fig. 350). In other cases, how- 
ever, the mechanism is somewhat different. 
Incompletely digested food proteins may be 
resorbed through the inflamed colonic mucosa, 
thereby allergizing the organism; hence, when 
adherence to an appropriate colitis diet does 
not suffice to clear up the urticaria, it may be 
assumed that there is also a food allerg}’ that 
may be aintrolled by specific propeptans or 
other appropriate therapy. 

Finally, urticaria may involve the gastric 
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mucosa itself as reported by Chevallier *"• 
Gastroscopj revealed changes varying from 
acute edema to local or generalized atrophic 
gastritis In his opinion the cutaneous and 
the mucosal manifestations are frequently 
concomitant symptoms produced by a single 
agent 

Furthermore constipation is to be con 
sidered among the intestinal diseases and at 
tempts should be made in every case to correct 
it by means of appropriate dietary regimens 


In occasional instances urticaria may be 
attributable to pancreatic insufficiency Thus 
Markel « reported a case in which treatment 
consisting only of oral administration of msu 
bn free pancreatic extract brought relief from 
symptoms For years the writers have been 
treating similar cases with large doses of hy 
drochloric acid plus pancreatin if the skin 
manifestations tlisappear the ])ancreatm is 
omitted m order to determine to what extent 
the pancreas is taking part 



A quick decision as to whether or not consti 
pation plays a role in a case of urticaria can 
be reached by observing the results of colonic 
irrigations Sometimes, however the latter 
procedure may be followed by a rather violent 
although transitory outbreak of hives, pre 
sumably due to the increased absorption of 
the noxious agents by the mucous membranes 


«ii Chevallier P and Mooter F Ann de de mat 
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Lner and Gallbladder Diseases 
In a number of cases of refractory urticaria 
Shay,*^* Schur,*”’ Daniel Urbach * “ and 
others found diseases of the liver and/or gall 
bladder appropriate treatment of which re 
suited m cure of the cutaneous condition 
According to Shay, as well as Daniel decholin 
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is especially useful \Ve must not fail to men- 
tion, however, that in our experience some 
cases of liver and gallbladder disease (mani- 
fested on the one hand b}- icterus, on the other 
by biliary- colic) are not the underl>ing causes 
of the urticana, but rather another clinical 
expression of the same mechanism. An in- 
stance of urticaria and severe gallbladder 
crises, which could be simultaneously exoked 
b\ ingestion of lobster with ma\-onnaise, is 
full} described, with cholecjstograms, on page 
686. In another patient, jaundice became 



or Colitis 

manifest eight days after the urticaria first 
appeared. 

Diseases of the Urinary Tract 
Conditions of the urinary apparatus, par- 
ticularly of the kidney and renal peh-is, as 
well as of the bladder, may be causes of urti- 
caria, either in themselves or as a result of 
secondary’ infection. 

Metabolic Disorders 

Of all the metabolic diseases, diabetes es- 
pecially turns out to be the overlooked cause of 


occasional cases of chronic recurrent urticaria, 
such an oversight is especially hkelj’ when the 
unne is negate e for sugar and the fasting 
blood sugar Ie\el is normal. AtTienever the 
etiologj- of urticaria is obscure, a glucose toler- 
ance test should be performed. Howexer, 
there are a fe%v cases in which the tissue car- 
bohydrate tolerance, as demonstrated by an 
increased skin sugar content, is impaired de- 
spite normal blood sugar cun,-es on testing 
(Lrbach*^**) Since the determination of cu- 
taneous glucose requires a biopsy of the skin, 
to which some patients will not submit, a 
simple clinical test may be substituted This 
consists of a bnef adherence to a strict diabetic 
diet (three to four dajs), combined with ad- 
ministration of small doses of insulin (5 units 
subcutaneously, three times daily). If the 
urticaria disappears after this procedure, 
“skin diabetes” may be assumed. It is inter- 
esting to note that this condition is chiefiy 
found m persons o\er 45 years of age, charac- 
terized by a peculiar purplish color of the 
cheeks and b>’ obesitj , and likel> to be of the 
Jewish race Proceeding m this way, the 
writers succeeded in curing a number of 
pre\nous!y refractor> cases of chronic urticaria. 

Occasional cases of urticaria have been 
found to be due to gout In one instance, the 
senior author— by means of chemical deter- 
minations of uric acid in the blood and skin — 
succeeded in bringing definite proof to this 
effect. 

A number of authors, headed by Schreus,*** 
hold that an appreciable percentage of all 
cases of urticaria are due to disturbances of 
the acid-base equilibrium, particularly acidosis. 
Without wishing to enter into a discussion here 
as to whether these metabolic disturbances are 
primary or coordinate, we can state that m 
our own experience, as w ell as in the p^e^^ousIy 
expressed opinions of Solomon and von 
Xoorden, of Dinken, and of McCaskey,^®^ 
alkaline therapy is frequentl}- verj- useful and 
sometimes e\en effects a permanent cure. 
This classification also embraces the so-called 
sweat urticaria of Marchionmi and Otten- 
stein.*^* In this condition hives are evoked 


t^ScHKCs, H T Muenchen med Wchnschr 75. 54Q, 1928 
r«McC*SKEV.C W J Ub 4 Clin Med 7:554,1922 
r»»M»«CHloviNT. X, and OlTEVSTELN, B klm Wchnschr 1»: 
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by profuse sweating, and an attack can also 
be elicited by an in3ection of pilocarpine 
Alkaline diets are likewise beneficial here 

Endocrine Gland Disturbances 
These play an important role m urticaria, 
particularly in women The possible influ 
ence of the menopause, as well as of men 
strual disturbances (amenorrhea, djsmenor- 
rhea), must be considered, and the indicated 
substitutional therapy should be instituted to 
combat it (For a more detailed discussion of 
menstrual allergy, the reader is referred to the 
relevant section, p 855) Furthermore, tests 
of thyroid function must be performed on 
patients of both sexes, since hyperfunclion of 
the thyroid gland is not rarely a kctor, at least 
in promoting allerg) The writers have re- 
peatedly obser\ ed that hyperthyroid patients 
tend to suffer severe attacks of hi\es, and that 
often these urticarial attacks do not cease 
until the th)roid disease is cured It is 
interesting to note that in 2 of our cases, the 
first urticarial manifestations made their 
appearance after roentgen irradiation of the 
thyroid gland this is probably to be inter 
preted as an expression of allergization brought 
on by altered thyroid proteins acting as endog 
enous allergens Loew,*”® on theotherhand, 
reported the appearance of urticaria and an 
gioneurotic edema following ihyroidectom) , 
with a postoperative basal metabolic rate of 
— 12, the cutaneous manifesutions responded 
favorably to the administration of 1 mg of 
thyroxin, and reappeared when this medica- 
tion was interrupted Epstein*^ believes that 
urticaria and angioneurotic edema are more 
commonly associated with hypothyroidism 
than with hyperfunction We observed a 
case m which a severe attack of urficana fol- 
lowed the inadvertent removal of a paiathy 
roid gland during thyroidectomy, the urti 
canal condition failed to manifest itself as 
long as parathormone was administered 
One thing is certain the development of 
urticaria is dependent upon a certain degree of 
lability of the neurohormonal regulatory 
mechanisms, although the manner in which 
imbalances of this system occur may vary of 
course from case to case This explains the 
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far higher incidence of urticaria among adults 
than among children, its relatively greater 
frequency among women than among men, 
the commonly observed association of urticaria 
with angioneurotic edema and migraine, es 
pecially in women, and the well-known de- 
pendence of urticaria — of whatever origin— 
on menstruation, emotional upsets, and similar 
factors 

Bacterial Injections 

Another group of conditions of etiologic im- 
portance in the production of urticaria are the 
mfections, these should be divided into general 
and local types The general infections, such 
as grippe and rheumatism, are to be regarded 
as pa\mg the way for rather than actually 
causing urticaria The question as to whether 
the urticaciogemc influence of the infections is 
based on toxicity or allergy has not as yet been 
answered the situation is all the more ob 
scured by the fact that, especially m acute 
infections, the results of skin tests with bac 
terial substances are very frequently negative 
Parenthetically, it should be pointed out that 
when urticaria appears in conjunction with 
infectious diseases, the possibility of its being 
due lo antibiotic or chemotherapeutic agents, 
or other medication should be carefully evalu 
ated 

On the other hand, focal infections, particu 
Jarly m the tonsils, sinuses, and teeth, as well 
as m the appendix, gallbladder, bladder, and 
elsewhere, frequently constitute the only 
etiologic factor, and the removal of such foci 
effects a rapid and lasting cure of the urticaria 
(Fic 351) Numerous examples of this sort 
have been observed, of which we will cite 
here only Lenche’s”'® report of 2 cases of 
urticaria due to meat in which removal of 
mflam wl appendices eradicated the hyper- 
sensitiveness In cases of uncertain etiolog), 
the possdiility of a hypersensitiveness to 
pathologic mtestmal flora must be considered, 
and appropriate investigative measures, some 
times including tests with autogenous stool 
vaccines, must be undertaken In short, 
every case of chronic urticaria should be care- 
fully investigated— by specialists whenever 
necessai) — for any possible focal infection 
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To minimize the possibility of o\erIooLing 
any such focus, \\e employ a special table list- 
ing the investigations to be undertaken (Ap- 
pendix). 

Needless to say, it does not necessanly 
follow that ever>' infected tooth or tonsil is 
etiologically associated wth an existing urti- 
caria; nevertheless It IS ah\a\ s adxnsable, when 
conser\"ative measures proxe inadequate and 
when surgical intervention is not contra- 
indicated, to eliminate the focus by means of 


organ: this attack, however, is sometimes the 
last one 

In cases m which infection of the intestmal 
tract can be bacteriologically proved, it is 
advisable to administer an autogenous stool 
vaccine Good results with this method have 
been reported b\ Emmet and Logan,-'^* 
Hopkjns,*^'* and Traut.-”* Cultures from 
duodenal drainage are occasionally useful 
(Hansen Pruess*"'*) In a few cases m which 
intestinal infection was thought to be the 



Fig. J51 I rticvriv Die to Dentvl Focal iNracno'. 


operation. One must not expect, however, 
that eradication of the infection, even when 
it is the cause of the urticaria, will bring im- 
mediate results, especially in cases m which it 
is the aUeigv' -predisposing and not the alle^-- 
precipitating factor. It is advisable in everx 
case to prepare an autogenous vaccine from 
the focus and to inject this vaccine at intervals 
of from three to five days A renew e<l and 
severe attack of urticaria is not infrcquently 
observed after surgical interxenlion in a sup- 
purative focus or operation on an infected 


dominating cause, Rockwell had appreciable 
success with succmylsulfathiazole (0 033 Gm. 
per pound of body weight everv- four hours 
for two to seven davs) 

Syslennc Diseases 

In some cases it is impossible, despite the 
most painstaking investigation, to determine 

«^Ein«Tt J L .«D<11.0CAS. V H J V.M A lOI 19M. 1933. 
»-*Hop«NS J G N*wVorkSUWj Med 3S 23, 19M 
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the cause of an urticaria Sometimes es 
pecialh when the patient steadih loses weight 
the possibilit} of cancer must be borne in 
mind In other instances urticaria is a 
premonitory s\mptom of pernicious anemia or 
of an affection of the hematopoietic sistem 
(leucemia hmphogranuJomatosis) 

Psychic Factors 

Ps\ chosomatic influences are not uncom 
monk the underhing cause of urticaria 
Stokes Ivulchar and Pillsbun * who in 
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A distuiction must be made bet een \ anous 
t\pes of ps\ chosen c me haiisms There is 
not the slightest doubt m the mind of am 
clmiaan that hues are influenced b\ \ om 
evcitement and other emotional upsets 
Howe\er this sort of emotional background is 
not under consideration here Ue are refer 
nng to those cases m ihich to all appearances 
the psychic trauma constitutes the onl\ etio 
logic agent It is to be noted m this connec 
tion that the ps\ chosomatic element is more 
important in women than in men Ob\nou«l) 





Ps CHIC s 


\e5tigated the pathomechamsm of urticaria in 
a large number of cases bj means of the most 
modem methods found that in 12 per cent 
psy choneurogenous disturbances w ere the only 
responsible factor while play mg at least a con 
tnbutory role in no less than 83 per cent 
Similarly in a series of 2o cases of chronic urti 
cana Wright * found that in /O per cent 
some definite shock worry or ner\ous e\ 
haustion preceded or accompanied the onset 
of the illness 
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it IS not easy to find definite proof of the fact 
that a case of urticaria is due soleK to some 
inner conflict In some instances of heat urti 
cana any emotion may bring on renewed 
attacks of hues under such circumstances the 
p^chic element cannot be considered as the 
pnmary cause of the urticana since it operates 
by way of its effect on the heat regulating 
me c han ism ■\Ioreo%er there are some cases 
— ^not a rarity by an\ means — m which as a 
result of psychologic conditioning the pn 
manh allergic urticaria persuts long after 
exposure to the excitant has ceased 
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But even i\ben consideration is given to all 
these possibilities, there remain some cases 
that may be regarded as psychogenic m ongm 
The writers have had occasion to observe a 
number in which a previously refractorv urti- 
caria disappeared after the settlement of a 
grievance, or after changes in certain psv chic 
conditions. It is notew orthy that these pa- 
tients in particular attempt to dissemble and 
to denj' the existence of a psychic factor 
Thus, the writers observed the case of a highly 
intelligent but distinctly masculine woman 
whose chronic urticaria persisted stubbomlv 
until she finally made up her mind to break her 
engagement (Fig. 352). .Another pertinent 
e.xample was that of an elderly man who had 
hives as the result of grief over the way his 
sons were neglecting him; many weeks of in- 
tensive treatment were of no avail Finally, 
after a frank discussion of the situation, fol- 
lowed by a change in attitude on the part of 
the sons, the old man’s condition rapidlv 
improved and was soon cured. Careful in- 
vestigation to determine the nature of the 
psj’chic background, and an explanation to the 
patient of the relationship between emotional 
disturbances and urticaria, are more likelj 
to bring rehef than is a purely allergic approach 
followed by treatment along the usual lines, 
according to Farquharson.*"® 

Physical Faclors 

In our material, a strikingly high percentage 
of cases fell under the classification of urticaria 
due to h\-persensiti\eness to phv-sical agents 
(80 of 500 patients). These somewhat sur- 
prising figures may be explained by the fact 
that in everj' one of these cases — regardless of 
whether or not the histor>' seemed to call for 
them — systematic tests were performed for 
hj-persensitiveness to cold, heat, sweat, pres- 
sure, exertion, and light. \\’hile these testsare 
simple in themselves, there are some pitfalls 
that must be avoided. Thus, the mere per- 
formance of the cold water test does not by 
any means conclude the investigation con- 
cerning the possibility of cold urticaria. For 
it must be noted that some patients are hj'per- 
sensitive not to cold water but to cold air, or 
vice versa, while still another group manifests 

FAlgravisoN, R. F.: nbnoisM.J M 1541. 


cold hvpersensitn eness only of certain parts or 
areas of the bodv Ra 3 ka actuall}' observed a 
case of fixed tvpe (le, hypersensitiveness 
confined to a definite site). Similar observa- 
tions have been made in relation to heat urti- 
caria. for example, a negative response to 
contact with a test tube filled with hot water, 
and a manifest reaction to exposure to heat 
(e g , sitting near a hot stov e). and vice v ersa. 



Fig 353 Effort Uriicvsiv Experiuzxtvllv 
Evoked bv Strextovs Phvsicvl 
Exertion 


Furthermore, cases have been described in 
which w healing is not elicited by application 
of heat or radiant heat (e g , proximity to a 
hot stove), while urticarial manifestations are 
evoked by exertion (eg., ascendmg stairs, 
mountam climbing): the latter condition is 
known as effort urticaria (Fic 353). Another 
special clinical t>'pe is sweat urticaria. The 
diagnosis can be made on the basis of the 
patient’s historv- that hives appear only after 
perspiration. Clinically it is characterized b}- 
gmalt individual lesions of follicular distribu- 
tion (Fig, 354). For test purposes, perspira- 
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tion maj be induced bj \ igorous exercise or an 
injection of pilocarpine That tjpe in which 
sjmptoms follow exercise emotional stress 
or exposure to heat and in which injections of 
acetjicholine (mecholjl chlonde) or pilo 
carpine induce attacks identical with the 
spontaneous ones has been called cholinergic 
urticaria b) Hopkins et al It is possible 
that these drugs act through the parasjmpa 
thetic nervous sjstem to release H substance 
The test for light urticaria is made by ex 
posing the patient to natural sunlight These 
cases are often less senstivc than normal 
individuals to the artihcial ultraviolet rajs of 
quartz lamps 


tion of firm pressure by means either of a 
heavy weight or of vigorously pinching the 
skin Cases of true pressure urticana not in 
frequently fail to manifest the slightest reac 
tion to mere rubbing 
Lastly ail possible combinations have been 
encountered both cold and heat have been 
observed to ev oke reactions in the same mdi 
vidual mothers urticaria was elicited by cold 
pressure rubbing but not by heat and so on 
Cases of the latter kind which are by no means 
rare tend particularly to arouse doubt as to 
the specific allergic character of urticaria due 
to phjtsical stimuli we *** are inclined there 
fore to include most of them among the 
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While urticaria recurring only in warm 
vieather suggests sensitivity to heat or sun 
light the following differential possibilities 
should be borne in mind allergy to pollen 
fungi insect bites foods ingested only in the 
summer and drugs used primarily in the 
summer either internally or externally and 
rarely an urticarial id reaction m dermato 
phytosis A careful history tests with phy si 
cal agents and appropriate investigative pro 
cedures should clarify the diagnosis 

In pressure urticaria one must be on the 
lookout for a delayed reaction that occasion 
ally appears hours — even as much as twenty 
four hours — after the test {Urbach and 
FasaP*) Moreover differentiation must be 
made between urticaria factitia and pressure 
urticaria the former can be evoked by gentle 
rubbing or stroking of the skin while the 
latter makes its appearance only on applica 


vasoneuropathies On the other hand there 
ha'e been a few carefully observed instances 
in which the hypersensiliveness to cold heal 
or other physical agents could be passively 
transferred to normal recipients WTiile only 
a few such reports are on record their mfre 
quency is probably due to the fact that the 
antigens involved are most likely endogenous 
allergens — that is to say substances released 
from the skin tissues by the physical influence 
(cold heat or pressure) and acting as anti 
gens This assumption seems to be proved 
by the fact that by means of the reverse 
Urbach Loemgstein technic Melczer and 
W lassies*® succeeded in transferring heat hy 
persensitiveness passively The procedure in 
practice is as follow s a skin area of the recipi 
ent IS exposed to fairly intense heat fur ex 
ample and the content of a blister raiscfi on 
the skin of the specifically allergic patient is 
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then injected into this site-, a positi\-e reaction 
takes the form of marked nheal formation. 

However, although urticaria due to phi-sical 
stimuli is sometimes of allergic origin, there 
are many instances in nhich al]erg\- seems to 
play no part whate^er. These are the cases 
in which the cure of a stomach disease or of an 
enteritis, the elimination of a focal infection 
(such as a granuloma of a tooth, tonsillitis, or 
appendicitis), of a norm infestation, or of an 
endocrine disturbance, is promptly folloned 
by cessation of the urticana due to cold, pres- 
sure, or other agencj-. Cases of this kind, as 
well as those in nhich there is no specific reac- 
tion to one physical agent, although the pa- 
tient reacts nith wheal formation to any 
number of diSerent ph\-sical stimuli, should in 
our opinion be considered as lasoneuropathies 
— i.e., as nonspecific vascular responses. 
Needless to say, the differentiation between 
allergic and non-allergic causation in a given 
case of urticaria due to physical stimuli is of 
decisive importance for the therapeutic ap- 
proach. It should be noted, however, that 
even in proved allergic cases of phj-sical urti- 
caria, the therapy must mdude, in addition to 
specific anti-allergic measures, the elimination 
of the factors predispiosing to aUerg>* (in- 
fections, toxic states, gastro-intestinal dis- 
turbances, liver damage, functional imbalance 
of the endocrine glands, psychosomatic in- 
fluences). 

In conclusion, brief mention must be made 
of urticaria factitia or dermagraphtsm, which 
not infrequently appears on the skin and verv- 
rarsh- on the mucosa (e.g., of the month, 3S 
reported by VaIIer>--Radot””) on gentle strok- 
ing with a blunt object. Here, too, opinions 
are sharply divided as to whether the mani- 
festations are to be regarded as the* expression 
of a pathergic or of an allergic reaction. 
Ebbecke, Goldscheider, and other authorities 
hold that wheal formation in response to 
mechanical irritation is nothing more than a 
pathologic exaggeration of the normal reaction, 
and can therefore not be regarded as allergic. 
Lewis and Grant assume that the condition is 
due to a histamlne-Uke substance released from 
the tissue cells as a result of the mechanical 
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influences. Walzer,*®^ on the other hand, 
and Lehner and Rajka, champion the theory' 
of the allergic character of this phenomenon, 
in view of their success in passively trans- 
femng the hj-persensitiveness b)' means of the 
Prausnitz-Kuestner method. Since urticana 
factitia is a rather common condition, we are 
of the opinion that an underlv-ing specific- 
allergic mechanism is probable onh- in the 
most pronounced forms The senior author 
for bis own part, adhenng strictly to the cri- 
tena mentioned on page 7, never succeeded 
m passively transfernng this presumed hy- 
persensitiveness. and is therefore of the opin- 
ion that urticana factitia should be regarded as 
a pathergic reaction 

True dermographism should not be con- 
fused with "black dermographism,” a purely 
phv steal phenomenon produced by stroking 
vanous metals on skin which has been in con- 
tact with powders, dusts, ointments, or pastes 
(Urbach and PiUsburv-”’) 

3 EnoLOCic Duonosis 

It is apparent from the diversified patho- 
genesis of urticana that there can be no one 
method of determining the cause in any given 
case One is therefore confronted first of all 
with the problem of ascertammg whether a 
case Is due to an underlying allergv’ or 
patherg>. It is often verv* difficult to answer 
this question; yet every effort must be made 
to do so, since the therapeutic approach w ill 
depend upon the recognition of the true nature 
of the pathogenesis 

As for everj- allergic condition, a minutely 
detailed histoiy must be taken, this frequently 
leads the physician onto the right track, or at 
least gives him some point of departure for 
further investi^tion However, when no en- 
lightening information is forthcoming, the 
ph}-sician must systematically, point by point, 
look for any and all possible causes, in the 
manner described in detail in the preceding 
section. ^NTien necessarv-, all the resources of 
modem internal, allergic, and chemical in- 
vestigative methods should be emploved; when 
no clues are available, one must attempt to 
arrive at a diagnosis er juvantibus by surgical 
removal of any suspicious focus. 
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When underl>ing a\lerg> is suspected one 
must a^old putting too much faith m the 
results of skin tests The writers emphati 
callj agree w ith Sulzberger and Rostenberg ”* 
in rating all forms of skin tests as of \ei> little 
\alue Stokes and his associates * found the 
scratch test to be unreliable in oO per cent of 
their cases Hopkins and Kesten“* armed 
at a similar conclusion thej e\ en found that m 
one large group consisting e\clusi\elj of pa 
tients hjpetsensiti'.e to foods the ratio of 
dependable results was no greater than 10 per 
cent or at the most 20 p-'r cent Waldbott 
and Ascher”” reported reactions in onlj 27 
per cent of their cases This maj perhaps be 
explained bj the fact that the urticaria ts oft«\ 
ex oked not bj the suspected substance itself 
but b\ one of its metabolic products or denv a 
tnes or m other instances b> the fact that 
the primarj shock organ is not the skin but 
the mucous membrane for example that of 
the gastro intestinal tract (see p 39) This 
is wh> the elimination diet or the propeptan 
diet (see p 190) is far more successful than skin 
tests m food allergies 

On the other hand in cases of contact urti 
caria epidermal tests are recommended In 
exceptional instances the urticaria is elicited 
b\ wax of the nasal mucosa (primrose odor — 
xon Hoesslin ”*) or by waj of the con;unctixa 
(cat hair — Hopkins and K.esten“*) In such 
cases mucous membrane tests are indicated 

It should be noted that the literature con 
tains reports on specific and occasional!) ex 
ceptionall) strong reactions to intracutaneous 
tests Thus Lehner and Rajka'” described 
a case of urticana due to acel)l5ahc)Iic acid 
in which an intracutaneous injection of this 
drug e\ oked not onlx a strong local reaction 
but also definite focal and general manifesta 
tions These authors also obserxed a patient 
with urticana who was h) persensitix e to milk 
on intracutaneous injection of 0 Oo cc of 
aolan the patient responded not onl) with a 
local and focal reaction but also with a sexere 
anapli) lactic shock 

4 Therapx 

In \iew of the dix ersit) of the etiologic fac 
tors there can obxiouslj be no one standard 
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therapeutic approach to urticaria It is 
equall) apparent that the therap) must be 
indix [dualized according to the indications 
after painstaking mxestigation of a case 

a) SPECiriC THERAPX 

When there is a known allergenic agent 
exer) effort should be made either to eliminate 
exposure to it or preferabl) to deallergize or 
h)'posensitize the patient b) means of the 
procedures discussed in chapter XII Fur 
thermore regardless of xhether or not the 
allergen has been identified ever) case should 
be carefull) stud ed for the possible presence 
of allerg) predisposing conditions if such fac 
tors ate found they should of course be ap 
propnatel) managed b) either medical or 
surgical measures Stokes ’ pointed out that 
attention to sexeral factors m a case rather 
than to one alone increases the proportion of 
good results 

b) SONSPECmC THERAPt 
Nonspecific therap) is to be undertaken onlj 
after the search for an allergic excitant as well 
as for predisposing and contributory causes 
has been thorough!) carried out and finallx 
abandoned as fruitless Nonspecific ther 
ap) embraces a great xanet) of approaches 
and methods and the proc^ures of cho ce 
among them depends in turn on certain fea 
tures of the given case — including whether it 
IS acute or chronic 

(1) Ictile Cases 

An attempt should ah\a)S be made to 
empty the entire intestinal tract b) means of 
castor oil and either a high enema or prefer 
abl) a high colonic irrigation Furthermore 
if an infectious intestinal element is suspected 
the patient should take creosote carbonate 
(20 drops) together with aclixaled charcoal 
(I to 2 Gm or lo to 30 grains) three tunes 
^il) over a period of sexeral da)S The diet 
should be bland coffee tea and alcohol are 
to be avoided To control intense pruritus or 
severe attacks of urticana it is advisable to 
administer 0 2o to OoO cc (4 to 8 minims) 
of 1 1 000 epinephrine subcutaneousl) or if 
the relief is too evanescent I 0 cc of J oOO 
epinephrine in oil intramuscular!) Repeated 
doses of ephedrine b) mouth are also often 
effective Frequentl) the sxmptoms can be 
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conltoUed by a series of inlravenous injec- 
tions of 10 per cent calcium gluconate, or 
preferably of the calcium bromide-thiosulfate 
solution mentioned on page 227 Pituitrin 
by injection sometimes gi\es amazingly good 
results, usually, howeier, only temporary’ 
Atropine sulfate (0.25 mg., or 1/240 gram) 
injected subcutaneously, may well be tried 
Venesection of 300 to 500 cc. is indicated li 
there are unbearable itching and se\ere head- 
aches Local treatment consists in the appli- 
cation of shaking lotions containing anesthesin 
(appro\imatelj 2 to 3 per cent) or 5 per cent 
of calmitol liquid: 

Gm or Cc 

\nesthc<in 3 6 3* 

Ztnc oxide 

Talcum iia 24 0 SS 5" 

Gl\ cenn 

Alcohol. "0 per cent 

a<t q s ad 120 0 uti q s ad 

Protracted lukewarm baths containing bran, 
starch, or oatmeal often give temporaiy- relief 
The addition of 5.0 cc. (1 dram) of a 25 per 
cent solution of menthol in alcohol to the tub 
of water often greath increases the anti- 
pruritic effect; it causes a sensation of cold- 
ness of the skin, and patients should be ad- 
tnsed to dry themselves immediatelj and go to 
bed for a short time. 

(2) Sithchronic and Chrome Cases 
In addition to those just mentioned, the 
following measures may be useful here. 

E\en when a nutritive factor cannot be 
demonstrated, tohous diets are well worth 
trying in succession, devoting one week to 
each: in the first week, a diet completely free 
of animal protein; second week, a completely 
salt-free diet; third week, a definitely alkali- 
producing regimen (milk, cheese, potatoes, 
white bread, spaghetti, noodles, carrots, beans, 
peas, asparagus, bananas), supplemented by 
daily intravenous injections of 20 cc. of a 4 
per cent sterile solution of sodium bicarbon- 
ate,* or large doses of alkalies by mouth. 
During the fourth week, an acid-ash diet may 
be tried (high protein content, no fat, no 
sodium chloride), together with 1 Cm. (15 


* Stenie, chemically pure sodium bicarbouate should bo cm 
plowed, dissoKcd iu sccnle water The solution most not be 

boiled, but may be heated to a temperature of OC. Only afieshty 
prepared sotubon should be used 


grains) of ammonium chloride five times a 
day, or 0A3 Gm. (5 grains) of potassium chlo- 
ride in 8 ounces of water three times a day 
(Rusk and Kenamore®''’). 

Occasionally, good results are obtained by 
changing the intestinal flora by means of 
Bacillus acidophilus milk or a series of colonic 
irrigations containing activated charcoal. In 
cases in which the reaction of the stool was 
alkaline, Aitken*'*- gave copious amounts of 
buttermilk and lactic oats with good results. 

Bray*®® recommended histamine treatment, 
preferably by iontophoresis Hajos gave 0 001 
mg. of histamine subcutaneously, gradually 
increasing the dose to 0 1 mg .-Alevander-'** 
employed the following schedule of dosage in 
chronic urticaria: 

Teciuntc For tbe first two da>s 005 cc of a dilu- 
tion of histamine phosphate equivalent to I'lO.OOO 
histamine base is given subcutaneousl> twice daiK. 
For the next two dav s 0 I cc is injected, followed b> 
10 dailv injections beginning with 015 cc and in 
cteaMng bv 005 cc each dav When a 1 1,000 dilu 
tion IS u*<d, injections are given ever} second dav, 
commencing with 0 15 cc and increasing b\ 005 cc 
for each succeeding dose tor 5 injections Thereafter, 
a maintenance dose of 0 35 cc is given even third dav 

.Alexander and Elliott*^* also administered 
histamine intravenously with satisfactory re- 
sults (for technic, see under Mlni&re’s dis- 
ease). UTiile several authors reported favor- 
able results with histaminase (torantil), their 
observ atlons hav e not, been confirmed 

Beneficial effects from a course of injections 
of histamine-azoprolein complex (hapamine) 
have been desenbed by Cohen,*®- Saletta,”*® 
and Edrington.*^** As noted elsewhere, this 
substance should only be used with great 
caution. 

The new synthetic antihistamine prepara- 
tion benadt) 1 (^-dimethyiammoelbyl benzhy- 
dryl ether hydrochloride) is stated to be 
highly effective in doses of 50 to 100 mg two 
to five times daily, by Feinberg and Eried- 
laender,**^ O’Leaiy and Farber,-'^ and Pills- 
However, in tbe majority of cases 
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relief is obtained only white the drug is being 
used Larger doses rather often produce in 
tolerance in the form of drowsiness dizziness 
weakness dilatation of the pupils and dr> 
ness of the mouth 

Autohemotherapj 10 cc given mtramuscu 
larlj twice weekl> or autoserolherapj 0 2 
cc injected intracutaneouslj on alternate days 
should be tried in all refractory cases par 
ticularlj when there is reason to suspect the 
presence of endogenous allergy Similarlj 
autogenous urine and the unnaiy proteoses 
(p 123) have occasionally been found to be 
effective 

Cherfils*’** recommended roentgen irradia 
tion of the spleen in a series of three to five 
treatments to be repeated at increasing inter 
\a!s (single dose 230 r with filter of 05 
copper plus 1 aluminum) Strangelj the 
coagulabilitj of the blood is increased under 
the influence of irradiation moreover Cherfils 
claims that the treatment has no therapeutic 
value unless this change appears 

Vegetative insulin shock was advocated 
by Bartelheimer A subcutaneous mjec 
tion of 30 to 40 units of insulin is administered 
the urticaria subsiding promptly with the 
outbreak of sweat and the occurrence of tre 
mor fatigue and palpitation The more 
pronounced the vegetative symptoms result 
ing from the hypoglycemia the better the 
effect Intravenous injections of 10 to 16 
units of insulin ma> also be used but should 
be avoided in hypotension and in cases in 
which the possibility of circulatory failure 
exists Repeated administration of small 
doses of insvilin once or twice a day is likewise 
effective m chronic urticaria 

The combination of nicotinic acid (20 mg 
twice daily with meals) and calaum lactate 
(0 3 Gm or 5 grams three times daily with 
meals) was reported by Chambers and Bern 
ton*^®* to produce marked improvement in a 
senes of cases with giant urticaria within one 
to two days and complete clearing in three to 
four days Thereafter the dose of nicotinic 
acid was reduced to 20 mg dailj for about 
ten days then e\ cry second day for one month 
Recurrences could be controlled by a repe 
tition of the course The present w nters have 
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found this treatment of value but lot as 
beneficial as the above would suggest 
Menadione (synthetic vitam n R) in doses 
of 2 mg three times dailj for from one to four 
weeks was found b> BIack”^“ to relieve 62 
per cent of a large senes of cases of urticaria 
and angioneurotic edema wh ch had failed to 
respond to the usual forms of treatment 
Many were helped within two days of treat 
ment and most within one week although 
others required longer The proportion of 
cures was far greater in patients whose pro 
thrombm time was prolonged as compared 
with those with normal values Readmims 
tration of vitamin k terminated all relapses 
In all cases of urticaria in which the pat ent s 
sleep IS disturbed effective soporifics may be 
given — provided of course that hypnotics do 
not appear to be contra indicated by the his 
tory— as well is sedatives to be taken during 
the day such as Bellergal (1 tablet) or plieno 
barbital (OOIa to 0030 Gm or K to ^ 
gram) three times a day In refractory cases 
small doses of ephedrme (0 023 Gm or ^ 
gram) along with phenobarbital (0 008 Gm 
or grain) given three times a day over a 
period of weeks may bring lasting relief and 
excellent results have occasionally been ob 
lamed with gynergen (1 tablet of 1 mg two 
or three times a day) 

That the psyche of the patient merits special 
consideration in urticaria has already been 
mentioned a change in environment especially 
a vacation in the mountains is often beneficial 

C) TREATMENT OF URTICARIA DUE TO PIIVSICVL 
STIMULI 

It IS imperative above all to recognize — 
and then to eliminate — the processes contribut 
mg to pathergization or in other words the 
factors predisposing or conditioning the indi 
vidual to pathologic vascular reactions for 
as shown on page 410 many permanent cures 
of physical urticaria have been achieved by 
ehmination of an intoxication erad cation of 
an infection correction of an endocrine dys 
function and similar indirect therapy 
Lehner and Rajka recommend that specific 
desensitization be attempted in every case 
Hus procedure in cases of cold urticaria for 


t OBU K J H bd 16 8J 191 



Allergic Skdc Diseases 


example, consists in exposing a fairly large 
sk.m site to the effects of cold once or Uvice 
daily; then, as the shin e\ndences reduced 
sensitnity to cold, increasingly large areas 
are exposed and possibly the duration of the 
exposure also is lengthened. The writers nould 
like to add, ho«e\er, that by no means all of 
the results achieved in this manner constitute 
permanent cures, and that a number of au- 
thors. especially Alexander,-'®* do not regard 
the decreased reactivity as a true deallergiza- 
tion or desensitization, but rather as an 
example of Ehhecke’s exhaustion therapy 
In a case of hj-persensitiveness to ullraido- 
let ra\ s, W. Frei achiei’ed a marked degree of 
insensitiveness by means of repeated brief ir- 
radiations nith a quartz lamp 

In treating the contact tx-p>e* of phxsical 
urticaria, Duke®*’ similarlj attempted to pro- 
duce at least a certain amount of tolerance by 
means of the systematic application of cold 
iiaier in cold urticaria, by irradiation with 
the raj’s found to be injurious to the light 
urticaria patient, by exposure to the heat of a 
1,500-watt nitrogen lamp in cases of heat 
urticaria, and in treating so-called mechanical 
urticaria by frequently brushing the skin with 
a stiff brush. Duke added, howex’er, that 
these methods frequently prove disappoint- 
ing, especiall)' in cases of light, heat, and cold 
urticaria, and that it is then necessarj* for the 
patient to change his daily habits, his occupa- 
tion. his manner of dressing, and sometimes 
e\ en his habitat (especially as regards climate) 
in such a way as to find conditions of light, 
heat, or cold that he can tolerate 

In the reflex-like tj-pe.f in which the skin 
manifestations are generally accompanied by 
various s\ steraic simptoms, a thorough study 
must first be carried out in order to determine 
whether or not an\’ internal disease is responsi- 
ble for the general sj-mptoms. To raise the 
often incredibly low threshold of tolerance, 
Duke proceeded in the following manner. A 
reaction following brief application of heat is 
counteracted bv- immediate application of cold. 
Contrariwise, in cold urticaria, ice is applied 
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until the general manifestations begin to 
appear, at which point heat is immediately 
applied. These measures are repeated daily 
for a long period of time. 

A number of patients have been observed to 
react strongly to heat and exertion when their 
body temperature is especially low Duke**’ 
reported that fever therapy is sometimes 
beneficial in cases of this kind, and that not 
only temporarj’ relief but sometimes even 
permanent cures have been achieved m this 
manner The fever is induced by subcutane- 
ous or intravenous injections of Bacillus coli. 
Xeedless to say, this therapy must be adminis- 
tered most cautiously Duke began treat- 
ment with 10,000 organisms, injected subcu- 
taneously. 

In cases not responding to other therapy, a 
course of histamine injections or of histamine- 
aaoprolein (hapamme) injections (see above) 
may be tried cautiouslj. Preliminarj' ob- 
servations by Feinberg and Friedlaender*** 
indicated that benadrj’l is particularlj’ effec- 
tive in cold urticaria 

5. I’RnCARlA IS AvniALS 

.^s a supplement to the discussion above, 
brief consideration must be given to urticaria 
in animals, which occurs not altogether in- 
frequentlv. According to Heller,*’” cattle, 
horses, and dogs develop hives owing to ab- 
sorption of inadequatelv' digested nutritive 
proteins, usually as the result of some intes- 
tinal disturbance But urticaria in animals 
can also be caused by drugs (iodides, 
bromides), by metabolites of parasites, by an 
unbalanced diet containing too much meat, 
and so on Chelle*’®’ describes this condition 
follovring spasms of the udder, and believes 
that it may be explained by retention of milk 
with resorption of casein, to which the animal 
becomes allergized. This view is supported 
by Michaehs and Rona’s experiments on 
suckling bitches: in them, hives were caused 
by injections of casein, w hile no reactions could 
be elicited in male dogs. Schindelka reported 
the case of a bitch that regularly suffered 
from urticaria when she was in estrus. This 
case might well be regarded as one of endog- 
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enous aUeTg> m aaaiiion lo cutaneous 
uheals, suelhng of the conjunctuae and of the 
nasal, buccal, esophageal, \agmal, and rectal 
mucosa has also been obser\ed in animals 
Albrecht mentions urinary retention in oxen 
with urticaria — probablj due to edema of the 
mucosa of the urethra Finally, hues are not 
rarely seen in horses injected with foreign pro- 
teins for the purpose of preparing immune 
serums (Fig 355) 



Fig 330 I-RTicaria in Horse Die to Injection or 
Foreign Sertu 

(Courtesx Dr F Gerlach) 

D ANGIOiNEUROTIC EDEMA 
Angioneurotic edema is cIosel> related to 
urticaria, and has indeed been considered bj 
manj authors to be a special form of the latter 
rather than a separate disease It is true, of 
course, that angioneurotic edema often ap 
pears simultaneous!) oralternatel> with hues 
However, in view of its distinctive clinical 
features, including the morphology of its 
lesions (a white nonpitting edema not ac- 
companied by pruritus), its favonte localiza 
tion on the face, and the suddenness of its 
appearance or disappearance, the condition 
unquestionabl) merits consideration as an 
independent entitj 

Quincke, in 1882, first described this chnical 
picture and termed it ‘acute arcumscribed 
cutaneous edema”, after fort) )ears of mten 
sive investigation, the same author published 
a comprehensive report"’*’ on the condition 
The t)pical form of the disease is characterized 
b) a sudden attack of one or several circum 
scribed, usuall) pale swellings in the subcutis, 

‘“QcixCKE H Med klia 17 6‘> 1«1 


Without appreciable subjective symptoms 
However the clinical picture often vanes 
considerably from case to case, depending on 
differences in site and number of the eruptions, 
intensit) of the condition duration of the 
attacks, and intervals between them 
The localization of angioneurotic edema is 
usually on the face (Fig 356) particular!) on 
the e)elids (Fig 357) and lips (Fig 35S), 
however, an) other skin area can be affected 



PiC 336 tNoiONtiROTic Edeviv or Entire I vce 
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Severe attacks of angioneurotic edema are 
also characterized b) a marked decrease in the 
evcretion of urine — followed, however, bv a 
tronsitoc) polyuria after the attack has sub 
sided 

Most to be feared is involvement of the 
mUCosa, above all in the larynx, where the 
edema can assume such proportions that 
tracheotomy is frequently necessary Afore 
o>er, m the event that an injection of epmeph 
jjjie does not bring immediate relief, this 
operation must often be undertaken without 
delay, for the literature contains numerous 
reports of deaths due to suffocation when 
tracheotomy was not promptly performed 
“j^us K-oemg,"”^ m 1924, listed 170 cases in 
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the literature of which no less than 20 per of larj-ngeal edema Hanhart-’** observed 
cent terminated fatallj despite tracheotomy this condition in three generations of a family, 
furthermore, Wason, Hla\azec, and others with fatal outcome in 4 members, and fine- 
haAe since reported additional instances of man-'** in 6 members in four generations, with 
fatal angioneurotic edema, one case being that one death It is interesting to note that the 
of an infant 14 months old in whom the attack edema involves not mereh the entire raucous 
followed ingestion of a glass of milk membrane, including the vocal cords, but al: 
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It must be mentioned here that angioneu- 
rotic edema, especially of the larv'irx, is not 
uncommonly — in fact, w ith striking frequencj- 
— observed to run in families. Osier for 
one, reported on occurrence of the condition 
in five generations of a family. Among 80 
members in three generations of one familv, 
Ensor”” listed 33 cases of larj-ngeal edema, 12 
of them fatal. Crowder and Crowder^” saw 
28 cases representing five generations; 15 of 
these persons died of suffocation as the result 
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accordmg to Gnfffth’s microscopic studies, 
the abductor muscles of the cords, as a result, 
widening of the opening between the vocal 
folds during inhalation is prev ented 

Edematous states of the other mucous mem- 
branes are less dangerous, although involve- 
ment of the tongue, soft palate, uvula, and 
pharvTigeal cav ity can create difficulty in 
swallowing and breathing, gravely alarming 
the patient. 

An interesting clinical picture is produced by 
obstruction of the parotid duct from allergic 
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edema (Pearson"*'*’) This results in bilateral 
swelling of the parotid glands m association 
with angioneurotic edema elsewhere, or with 
other manifestations of hj persensitiveness 
In the parotid secretion, as well as in a mucous 
plug expressed from the duct Hanser*®" found 
a large number of eosinophils 

Swelling of the nasal mucosa can produce 
symptoms simulating head colds’, invoke 
ment of the conjunctivae causes profuse lacri 
mentation Moreover, similar swettings can 
also affect the mucosa of the bronchi and of the 
gastro intestinal and urogenital tracts In 
addition, the deeper laj ers of conoectn e tissue, 
including the periosteum the tendon sheaths, 
and even the connective tissue of the nerves 
and of the muscles maj be involved The 
condition can thus prov oke the greatest vanety 
of manifestations in the organs nameil These 
symptoms are discussed in some detail in 
relevant sections 

It must not be forgotten, however, that 
symptoms such as corj za, asthma, pulmonaiy 
edema, vomiting, diarrhea, colic, arthropath), 
and the like, ma> be regarded as resulting from 
an angioneurotic process onlj when they ac 
company or appear alternately with charac 
teristic manifestations on the skm or visible 
mucosa — provided also that the given symp 
toms make their appearance abruptly and 
then disappear quite suddenly 

Cole and Koins^^* consider Loeffler’s syn 
drome of transient infiltration of the lungs as 
presumably due to angioneurotic edema 
Their own case of bronchopneumonia — veri 
fied by X ray— in a child with recurrent 
edema and an eosinophiha of 54 to 84 per cent, 
suggests that perhaps other instances of pul 
monary involvement in allergies, simulating 
bronchopneumonia, may also be due to the 
same mechanism A similar view was ex 
pressed by Vaughan and Hawke 

Observations by Schorer^**® may be of inter- 
est here A woman of 55 years was obliged 
to keep three changes of clothing of different 
sizes at hand all the time because of frequent 
fluctuations in the circumference of her waist 
A young woman of 21 years presented the 
phenomenon of alternate increase and de- 
crease in the size of her breasts, which, while 
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ordinarily pendulous became swollen and 
firm during an attack Similar cases were 
previously reported by Diethlen and Ber 

noulli 

When the attacks of swelling are localized 
within the cranium, the result is likely to be a 
headache of the migraine tvpe However, 
they can also lead to focal cerebral mamfesta 
tions, such as hemianopsia aphasia, convail 
sions, even apoplectiform states and somno 
lence, more commonly, involvement ol the 
cerebral nerves gives rise to paresthesias, palsy, 
oculomotor disturbances, optic neuritis, and 
vestibular crises These neurologic mamfes 
tations appear sometimes simultaneously, 
sometimes alternately with the cutaneous 
manifestations Quincke in his time con 
sulered the clinical picture of memngo edema 
tous hemicrania to be attributable to an acute 
circumscribed edema of the pia with possible 
involvement of the cerebral cortex Disturb 
ances m the vestibular equilibria! apparatus, 
on the order of Meniere’s syndrome, can also be 
caused by angioneurotic edema 
Tiie shock structure in angioneurotic edema 
IS generally considered to constitute the capil 
lanes of the subcutaneous and submucous tis 
sues Pick assumes that the circumscribed 
swellings are produced by spasm of the venous 
capillaries of the skin or mucous membrane 
The extremely transitory nature of the edema 
and the rapid return to normal might well be 
explained by the fact that the venous spasm 
ceases just as abruptly as it commences Oc 
casionally, however, repeated involvement of 
one skm site can cause permanent damage m 
the form of thickening of the skm (pachy- 
derma), similarly, repeated angioneurotic 
changes in certain portions of the brain can 
result m persistent disturbances of the brain 
centers located there Thus, in a case with 
thickening and redness of the skm of the left 
hand, resulting from repeated attacks of acute 
angioneurotic edema, Oliaro**'"’ observed un 
usual episodes of loss of consciousness along 
with disturbances of the vestibular apparatus 
“ITiese Oliaro interpreted as sequelae to the 
recurrent angioneurotic edema in the brain, 
just as the thickening of the skin of the hand 
was the result of repeated swellings there 
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As to the question of etiologj’, it must be 
stressed that everj' case of angioneurotic edema 
is by no means of allergic origin In this 
respect, the condition is comparable to urti- 
caria, and the reader is therefore referred to 
the section on the etiology- and pathogenesis 
of the latter (p. 739) In some cases, it will 
be found that angioneurotic edema can be 
primarily caused b}’ a number of different in- 
ternal diseases, including those of the gastro- 
intestinal tract (Fig 359), h\er, and gall- 
bladder, in others, therapeutic results can be 



Fig 359 A^GIO^•I:cl^oTIC Edeili Due to Intlamiiv 
TION OF SsilLL I^TZST^^E 

Patient remained free of s\mptoms as long as he 
adhered to bland diet 

obtained by control of infectious foci — for 
example, removal of chronically diseased 
tonsils, or surgical drainage of infected sinuses 
(Barber,-*^ Urbach). WTiether the favorable 
results are due to the elimination of bacterial 
antigens or of toxins, is often difficuH to de- 
cide. Howexer, as Dorst and Hopphan®**® 
were able to show, a case may safely be re- 


H \\ Brit J Drrmat 35 J09. 1923 
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garded as one of bacterial-allergic origin when 
the patient has a strongly positive cutaneous 
reaction to a test with vaccine, and when the 
attacks cease after systematic desensitization 
procedures and w ithout an operation On the 
other hand, a cure following removal of the 
infected organ does not, in itself, constitute 
proof of an underlying bacterial allergj. 

Psvchosomatic influences, as well as a pecu- 
liar predisposition of the neurovascular sjstem, 
certainly have great importance. In this con- 
nection, Wilder's description of the edema 
appeanng as a result of posthj-pnotic sugges- 
tion (Figs 14, 15) ma\ be cited 

However, numerous cases of angioneurotic 
edema have unquestionably been proved to be 
of allergic origin Thus, Turretvm reported an 
instance m which the condition regularly ap- 
peared following ingestion of small quantities 
of bread or of other foods containing flour 
Lesne and Levy described a case due to raw 
horse meat. De Besche. to gooseberiy marma- 
lade, Urbach, cases due to strawberries, sar- 
dines, and pork, respectively, Kofler, and also 
Champeauv, causation by iodine: Siebermann 
and Hornicek, b\ antipynne, and Polland, by 
arsphenamine Manv other comparable ex- 
amples could be listed, including the interest- 
ing observation b\ Frank"” of larjmgeal 
edema due to chewing gum. 

Inhalant allergens are also capable of elicit- 
ing these swellings Here it must he assumed 
that the causative substances are resorbed by 
the mucous membranes of the upper respir- 
atoiy passages, Silbert-’” reported a case due 
to tobacco hv'persensitiveness. Morawitz ob- 
served a case in which the edema wasevoked 
by smoking, however, in this instance the 
allergen appeared to be not the nicotine, but 
certain pv-ridines formed as by-products of the 
combustion of cigarette paper. 

In some rare instances, the edema has been 
found to be evoked by mere epidermal or 
mucosal contact with the allergen Thus, 
Vaughan®* reported a woman who dev'eloped 
angioneurotic edema of the lips whenever she 
touched them w ith any kind of cigarette. In 
another case — angioneurotic edema of the 
tongue and hands after eating watermelon — 
Vaughan observed that the same swelling of 


JWSllBZBT.S J V M V 1H-IH2. 1940 


762 


Allergy 


the hands appeared on mere contact with the 
juice of the watermelon 
The treatment of ang oneurotic edema is 
essentiallj the same as that of urticaria (p 
7a4) with the exception that inasmuch as 
there is no itching local antipruritic applica 
tions are not needed In addition cold com 
presses frequently applied appear to alle\iate 
the swelling to some extent 
Angioneurotic edema has also been obser\ed 
in animals Both lan Leeuwen**®’’ and 
Phillips^^ reported the condition m dogs fol 
lowing ingestion of pork or fish Schw>ter 
described a case of fatal edema of the laiyn\ 
in a cow 

E LICHEN URTICATLS 
I ichen urticatus is an entitj characterized 
by the presence of numerous intenselj pruritic 
usuallj excoriated papules with central blood\ 
crusts They occur principallj on the extensor 
surfaces of the upper extremities with a 
marked tendencj to spare the fiexor aspects 
In cases of long duration other areas may also 
be involved particularly the buttocks and 
the extensor and flexor surfaces of the legs 
In infants and small children lentil sized 
watery clear vesicles are not infrequenll> ob 
served thej are usually quite deep m the 
cutis and located on the soles of tlie feet 
(IiG 369) 

The opinion has been expressed that lichen 
urticatus may be regarded as a variant of urti 
caria e are strongly inclined to reject this 
view however because of the radical differ 
ences in the two clinical pictures Moreover 
we consider the argument that the same etio 
logic factors are to a certain extent common to 
both to be irrelevant in this connection 
Lichen urticatus can be caused exogenously 
and endogenously It would be a gross error 
to suppose that all cases — especially in adults 
— are necessarily of allergic origin The dis- 
ease can m fact be brought on by a variety of 
conditions such as gastro intestinal disturb 
ances (enteritis colitis constipation) chronic 
cholangitis kidne> disease ovarian dysfunc 
tion and parasitic infestations No deduc 
tions can be drawn from the clinical picture 
as to whether or not a given case is of allergic 
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ongm It IS necessary therefore to subject 
each patient not only to exhaustive general 
investigation but also to appropriate allergic 
tests including the environmental test d et 
trials propeptan diet and the like Skin 
tests are of limited value and in cases of nu 
tntive allerg) almost invariablj useless 
(\\alzer and Grolnick *°*) The outcome of 
these studies will permit the physician to 
conclude whether or not the case is attribut 
able to an under!) mg aOerg) 



Fic 360 Lichen Lrticatls on Basis of Intestinal 
Putrefaction 


For the sake of clarity the manifestations 
of lichen urticatus in adults and in small chil 
dren will be discussed separatel) 

In adults 1 chen urticatus* usuall) presents 
the tjpical picture of excoriated papules on 
the extensor aspects of the upper extremities 
(Fig 360) and occasional!) also on the back 
buttocks and legs (Figs 361 362) There 
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regrogress unless secondary cutaneous mam 
festations arise and prolong the course of the 
disease This example affords an excellent 
illustration of nutritn e allergization as a result 
of irritation of the intestines by overmdulgence 
in alcohol and might ver^ well miUatis mu 
taiidis, serve to explain the pathogenesis of 
the nulnlive allergic forms of lichen urticatus 
in manj cases outside of Argentina 



Tic Billous Form or Lichx\ Lkticatcs 

or Ten \e\ks Dcrvtion Tlin caliy 
Resembling Pemphigus \ilcaris 
Allergens proved to be egg wheat and pork Cured 
bj propeptan therapj in eight weeks 

In seeking to identif} the causative food 
allergen, it is to be borne in mind that not 
onlj animal and vegetable foods but also 
carbohydrates fats acids, and salts must be 
considered It should also be remembered 
that every case of allergic lichen urticatus is 
not necessarily caused by food Figure 36d, 
for example shows a case resulting from bac 
terial allergy arising from infected tonsils 
Furthermore, the authors observed a number 


of instances due to exogenous allergic factors 
other than foods Appropriate diagnostic 
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Proved by positive reaction to streptococcus vace ne 
and disappearance of les ons after ext rpation of in 
fected tonsils 



Fio 366 Typical Distribliiov OF Lichen iRiicATis 

Caused b) egg hvpersens tiveness 


methods usually revealed the identity of thi 
allergen 
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Lichen urticatus in infants and small 
children* is a relati\eh common disease (Fics. 
366-369) Occasional!} . the eruption hrst ap- 
pears tthen the child is being weaned an<l 
placed on artificial feedings; more commonh, 
however, the condition is associated with some 
gastro-intestmal disease or digestive disturb 
ance. This pathogenesis evplams why the 
condition is almost invariabh of nutritive- 
allergic origin in infants and whv it can often 
be rapidl}’ cured by proper dietetic measures or 
administration of propeptans The same 
holds true, but to a much lesser evteni, m 
small children. 

In the majorit} of children, lichen urticatus 
is fully cured — spontaneous!}', in not a few 
instances — without sequelae after a course 
lasting from months to one or two years, and 
characterized by increasingly longer s\-mptom- 
free intervals. In some cases, however, the 
recurring attacks increase m severity (Fic 
370), and the condition finally assumes the 
characteristic picture of Hebra’s prurigo; only 
slightly elevated, intensely pruritic papules, 
with secondai}' lichenification and hv-per- 
pigmentation of the skin, accompanied by the 
appearance of so-called prurigo buboes. 

The senior author*^'® had occasion to study 
225 cases of lichen urticatus in children of all 
ages. In all cases in infants and very young 
children, an underlying nutritive allergv- was 


ni»l.'*B»CB. E Dermal Ztichr Tg. 77, 193? 



vzss TO Spivvch 

demonstrable. In those bevond this age, ac- 
tual elicitation of an attack by administration 
of a given food (usually milk, egg, veal, or 
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pork) \\ as regular^ possible m onl> 30 cases mgredients ingested separate!) elicited no 
in these same children withdrawal of the response In la cases although it was im 
food Items served to prevent the appearance possible to identifv the nutritive allergens 
of sj-mptoms In o additional instances it administration of polypropeptans resulted in 



Fio 369 Lichen Lkticvtls Due TO Milk \llfrcv Iwolvisc Soles in Chiui of 18 Movtss 



Fig 370 Lichen Lkticatds Due to Wheat Allergy 
Kesembl Dg pningo 


was found that not one but several foods m 
combination constituted the causative agMits, 
as follows milk and egg, smoked meat and 
spinach, potato and apple egg and apple 
In one child, the sjmptoms could be evoked 
onl) b) giving a soup composed of tomatoes 
lemons, and bouillon cubes, the individual 


complete cure According to Bray 
products, fish eggs, potatoes, chocolate, and 
particular!) fats are usuallj the exciting fac 
tors 

In children past the age of 3, it was found 


» Br\t G W Bnt J Child 


Dis M 1*0 IW 



Allergic Skin Dis-\sl> 


that exogenous factors played a dominant 
part in the etiologj-. It is true that animal 
and \egetable foods as well as carbohj-drates 
0\ eigert,-^’- Mathieuy^'® Urbach*’’®) are oper- 
ative in a certain percentage of cases, but in 
the great majority, day and night trials, as 
well as skin tests, will reveal some environmen- 
tal allergen as the causatue agent. Lastlj, 
one must not fail to consider the possibility of 
endogenous allergens of a bacterial nature, 
resulting from tonsillitis, otitis, or respiratorj 
infections, and parasitic infestations Xor 
should the fact be o\erlooked that fever, gas- 
tro-mtestinal disturbances, and the like can 
provoke recurrences of lichen urticatus after 
a long period of freedom from sj-mptoms 

As stressed above, lichen urticatus is by no 
means necessarily of allergic ongin Accord- 
ing to Pillsbuiy and Sternberg,*’’^ the con 
dition may sometimes be related to a calcium 
3 oi sb 

sorbable calcium by oxalates m the foods, 
such cases may be cured by parathormone 
therapy. In occasional instances, external 
causes such as insect bites, especially of fleas 
and bedbugs, have been identifled as the cause 

The therapeutic approach consists entirely 
in the discover^’ and elimination of the causal 
agent; when the condition is found to be due 
to some exogenous or nutritive allergen, the 
therapeutic measures outlined on page 754 
are to be instituted. 

F. PRURIGO 

In connection with the discussion of lichen 
ujtiratus, the reJatixeJy uncommoD but jjone 
the less important entity known as prurigo 
merits consideration. Distinction is made 
between two forms of the disease which differ 
onlj in degree: a severe tj’pe, prurigo ferox of 
Hebra, and a comparathely mild tj’pe, pru- 
rigo mitis. 

Clinically, the disease is characterized by 
the sudden appearance of pinhead- to lentil- 
sized skin-colored papules. From the onset of 
the condition, the patient suffers from extra- 
ordinarily intense itching that may be constant 
or in the fonn of recurring attacks. The 


«'n\ EICEST. R . Monat^chr f Kinderh 23 - 669, 1911 
•’'•Mmhuc Bull Soc depediat de Fans 26. 519. 1926 
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parts most likely to be affected are the ex- 
tremities — the upper more common^- than the 
lower (Fig. 372). .-Vs a result of the uncon- 
trollable scratching, the skin beconies thick- 
ened, at the same time the lymph nodes un- 
dergo a characteristic indolent swelling, lead- 
ing to the so-called prurigo buboes fPic 371) 
in the inguinal, epitrochlear, and axillary- 
regions 



Since the cause is determined only in occa- 
sional instances, the disease goes on for many 
jears, with some remissions; sometimes a 
cure occurs spontaneously at puberty. 

The pathogenesis of this disease has not as 
j^et been definitely determined Kerl-*>» is of 
the opinion that there is a close pathogenetic 
rektionship between prurigo and lichen urti- 
catus. On the basis of relatively extensive 
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clinical and e\pcrimcntal experience with this 
condition the present writers are inilmed to 
agree with this \ie\\ It is not uncommon to 
see a direct transition from a refractory lichen 
urticatus m earlj life to prurig) as the inch 
Mdual grows older 

The pathOoCnesis is not uniform Ccr 
taml) It is not alwats attrihulable to allerg> 
However it is true that in the majority of the 



Fig 372 IIebrvs Prurigo of Ten and a Half 
\ears Dcration in 11 ^ear ou> Girl 


cases in the writers own experience it was 
possible to demonstrate the presence either of 
an exogenous or of a nutritive allergj 

It was J Jadassohn who some forty j ears 
ago first called attention to the importance of 
environmental factors m the causation of 
some cases of prurigo This observation was 
to all appearances totalI> overlooked until 
simultaneously and independentlj Hallam’”® 

8S«HaII*u R B t j Kermat 11? 1932 


jind Irbacl » employ iig the so called cia> 
jind light tests succeeded m dcmi istrating 
the eliologic sigmiicance of exogei ous agents 
It IS an old cUmcal ibservatim that a few 
(lavs hosp tali/ation without any treatment 
whatsoever will frequently render a patient 
With prurigo sjmptomfree (Tigs ^^2 373) 
(iven the prurigo buboes will disappear spon 
taneouslv \toreover it has been commonly 



fta 373 Sa»e Patient vfter Five Dvvs in Hos 
prtAL WITHOUT Any Thervpv 
IllwvUaUng importance of env onmental factors 
](t this disease 

observed that shortl> after the patient s dis 
charge — usually within a few dajs but some 
tunes on the verj night of his return home 
the same subjective or objective cutaneous 
manifestations recur 

The senior author had occasion to observe 
one case of ^vere prurigo in which the exist 
ence of an exogenous allerg> became vmdiy 
apparent Since there was reason to suspect 

n URBACH E Wen kin Wchnsch 1 a 762 1932 
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an allerg>’ to straw, the patient was instructed 
to spend the night away from his home, but 
to be sure to sleep on a straw mattress where- 
ever he went. A mamed couple offered him 
the hospitality of their double bed In order 
not to disturb his hosts, the patient was care- 
ful to sleep on his right side all night long. 
Figure 374 clearly shows the result — prungo 
papules localized almost exclusively on the 
nght^side of his back 


day and night tests would naturally be of 
no \alue 

Occasionally, en\-ironmental tests will re- 
xeal that the causatne agent is somehow as- 
sociated with the patient's home, but despite 
all efforts, the actual identity of the excitant 
will still remain unknown In such cases, the 
patient should, as a last resort, be adxnsed to 
mo\e By recommending this drastic step, 
the senior author^^ ' succeeded in bringing 



Fig 374 Papci-\r Reaction to Stiw» in Patiext with Pbcuco Dci to H\PEK^EN«lTI^■E^TSS to Stil\w 
Umlatentl localizatjoo is explained in ten 


In another case, it was possible to demon- 
strate hj'persensitueness to woolen blankets 
It should be noted, howe\er, that the search 
for the excitant should by no means be limited 
to inhalant and contactant factors Thus, 
the senior author obsened a girl of 15 }-ears 
whose prungo was found to be due to an ex- 
treme hj'persensitiveness to milk, propeptan 
treatment oxer a period of three weeks cured 
the condition, iloreoxer, not only protein 
foods, but also salts, acids, spices, and the 
like must be considered as potential allergens, 
and appropriate diet trials should therefore 
be instituted. Bacterial or endogenous aller- 
gens may, of course, be the excitants in occa- 
sional instances. In cases of this kind, the 


about a speedx and lastmg cure in a family 
afflicted with prungo Four children between 
the ages of 10 and 21 x ears suffered either from 
tx-pical prurigo or from sex ere lichen urticatus 
for many years, until their residence was 
changed. .A follow up rex ealed no recurrence 
during an obserxation penod of eight xears 

O. PRURITUS 

It IS a generally known fact that manx 
allergic diseases, whether characterized by 
sxstemic or local manifestations, are accom- 
panied by pruritus, in some instances, the 
Itching appears only at the onset, in others it 
persists more or less throughout the entire 
course. Moreoxer, this applies not only to 
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the allergic skin diseases (urticaria dermatitis 
neurodermatitis prurigo and lichen urticatus) 
in which pruritus is sometimes the outstand 
ing symptom but also to allergic conditions 
involving the eyes ears nose and other 
organs It will also be found true in s>stemic 
conditions such as serum disease and anaphy 
laxis Furthermore as Doerr pointed out 
more or less intense itching not infrequently 
is the first evidence of an allergic reaction and 
if the attack is abortive may even be the onlj 
sign In other cases there are paroxysmal 
attacks of itching that are often confined to 
one site (eg anus vnilva) and that as will 
be shown below may be fundamentally at 


suspected cause and consistently reappears 
after deliberate exposure to it this demon 
strates that the condition is the expression of 
an allergic hypersensitiveness to the given 
agent In such instances the allergen is 
usually found to be a food or drug but may 
also be a contactant such as feathers (Fig 
376) 

Similarly generalized or local zed pruritus 
can occasionally be proved to be due to hyper 
sensitiveness to a drug Sokolowsky reported 
such a rase m which cmchophen was found to 
be the allergenic agent and Fuerbringer re 
ported a case due to hypersensitiveness to 
carbromal Many s milar observations could 



Fig 37j \tiESCic Pbiritcs Doe to Hipersensit veness to Pork 


tnbutable to a specific allergy Figure 37a 
gives some idea of the degree of intensity at 
tamed by the pruritus the parallel scratch 
manbs ov er dVe enfrre body- anr cAaracCc/rs-fA: 

eedless to say pruritus may be caused by a 
great variety of nonallergic factors Mention 
of only a few examples would include the dis 
turbed metabolism in diabetes and gout leu 
cemia and lymphogranulomatosis liver and 
gallbladder diseases gastro intestinal disor 
ders intestinal parasites endocrine dysfunc 
tions and toxic states 

On the other hand cases are also encoim 
tered in vvhich the pruritus is unquestionably 
of allergic origin The only means by which 
the diagnosis can properly be made are elimi 
nation and re exposure tests i e if the prun 
tus promptly ceases on avoidance of the 


be cited One special example of the localized 
form allergic pruritus am due to foods drugs 
and other agents was discussed on page 678 

7i\e ifci'es'itiwiT ss iV « ^ 

ing the use of coffe“ tea alcohol and tobacco 
IS to be regarded as an allergic manifestation 
or as an expression of irritability of the central 
or peripheral nervous system resulting in 
dilatation of the cutaneous blood vessels must 
be deaded in each case on the basis of appro 
priate tests It should be noted however 
that according to the observations of Bvilkley 
Jessner and others stimulants may sometimes 
constitute the sole cause of pruritus am and 
pruntus vulvae 

Pruntus not infrequently occurs in patients 
with focal or parasitic infestations malignant 
tumois and constipation or other gastro 
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intestinal disturbances, as \\ell as m preg* 
nancA*. In any of those conditions it isdifficult 
to decide whether the pruritus is allergic or 
toxic m character. Many a case of this kind 
will be found to be unquestionably due to 
toxins. On the other hand, it is now becom- 
ing increasing!}- apparent that the diseases and 
disturbances mentioned can brmg about the 
formation of auto- or hetero-endogenous aller- 
gens that allergize the organism, and that the 



Fig 376 Pbc-ritus and Excoriations or Scalp. Dit; 

TO HypnSSCXSlTtVENTlSS TO FrAT RTB Pnxows 


resultant antigen-antibody reaction can pro- 
duce pruritus as well as other allergic phe 
nomena. We do not as }et possess a method 
for differentiating between a toxic and an 
allergic pathomechanism in such cases, partly 
because we are still unable to isolate the anti- 
genic substance chemically, and partly because 
the primat}- shock tissue is often not the skm 
Pruritus hiemalis, a condition basically due 
to cold, must also be considered here. Duhr- 
ing first called attention to the fact that in 
many persons the itching regularly has its 


initial annual onset (particularly on the ex- 
tremities) on one of the first cold days in the 
autumn, and does not disappear until spring; 
during the winter months, the sexenty of the 
pruritus fluctuates in direct ratio to the in- 
tensity of the cold Occasionally, the pruritus 
dexelops into a prungo hiemalis Howexer, 
the problem of whether the cold alone is re- 
sponsible for pruntus hiemalis must be ans- 
wered by appropriate tests in each case, since 
quite frequentlx- the itching is actually caused 
by woolen clothing or undenxear commonly 
worn during cold weather .According to 
Sellei. pruntus hiemalis is not related to aller- 
gic hypersensitixeness to cold, he considers 
the condition to be the expression of a para- 
doxic 'ensory perception 

Hutchinson has descnbed a condition an- 
alogous to pruritus hiemalis — namely, pruri- 
tus aestixalis. ivhich max well be regarded as 
the tiC'C sxmpuim of a specific light hyper- 
sensilixeness known as prungo aestixalis I'see 
p 421 ) Here again it is necessary , of course, 
to rule out e\ce»six e sw eating and other chemi- 
cal or mechanical irritants as the possible 
cause 

There is also a form of itching due to the 
influence of heat — an abortixe form of heat 
urticana The name "cholinergic itching” 
was suggested bx \'omland=’‘’ for that form 
which occurs m frequent, brief, explosne at- 
tacks AMthoul whealmg of the skm, following 
exposure to heat, exercise, or emotional stress, 
and reproduceable at will in susceptible indi- 
xnduals by injections of acety Ichohne or pdo- 
caipine TnliLp "fbolinergic urtiraria,” it 
is thought probably to result from a direct 
action of the choline substances on the cho- 
linergic nerx-es of the skm and thereby pro- 
duce Itching m some unexplained way. 

Finally, the importance of psychic factors 
cannot be ox-eremphasized While in some 
cases the itching is solely an expression of emo- 
tional imbalance, in others it is due to psycho- 
somatic influences, particularly in the meno- 
pause 

In xnew of the fact that pruritus can be due 
to a great x-anety of causes, it is impossible to 
recommend one general therapeutic approach. 
Exery case must be subj'ected to painstaking 

a>»N«jmANP, R .Arch Dcmiit 1 Syph 50 10+1 
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internal m\estigation with the object of de- 
termining whether there is any e\idence of a 
metabolic imbalance, hematopoietic disease, 
gastro intestinal disorder, focal infection, para 
sitic infestation, endocrine disfunction, or, 
above all, disturbing psychic influence, any 
of which might be the fundamental cause If 
no such condition is found, one next considers, 
especiallj in cases with personal or family 
histones of allergj, the possibility of some 
allergic or pathergic hypersensitiveness It 
IS then necessarj to carry out all conceivable 
studies, including elimination, environmental, 
and skin tests (with bacterial preparations), 
as well as those for physical allergy, in an 
effort to determine the exact nature of the 
hi-peisensiliveness, if any W'hen none of 
these approaches clarifies the pathogenesis, it 
IS necessary to resort to nonspecific therapeu 
tic methods, of which the most promising is 
roentgen irradiation In the case of senile 
pruritus, the treatment originally introduced 
by Luithlen, consisting of a senes of injec- 
tions of sodium silicate (1 cc of a 1 per cent 
solution), was often found bj the senior author 
to be helpful In addition, a salt poor diet 
maj be well worth trjmg 

H DERMATITIS HERPETIFORMIS 
(DUHRING) 

At the very outset, we wish to state that, on 
the basis of the senior author’s experimental 
investigations,’*'* we are of the opinion that 
dermatitis herpetiformis and pemphigus vul 
garis are to be regarded as virus infections 

Nevertheless, this group of diseases is ac- 
corded at least brief consideration here for 
two reasons first, 'oecause Eiarier and TIzande 
concluded that dermatitis herpetiformis is, 
in effect, an expression of hjpersensitiveness to 
iodine, basing their opinion on the well known 
fact that administration of lodme, either by 
epidermal test or by mouth, causes vesicula 
Vion in these patients Moreover, as ad 
ditional evidence, the> called attention to the 
marked eosmophiha usually observed in this 
disease On the other hand, Lehner and 
Rajka had previously expressed the opmion 
that the hypersensitiveness to iodine is merely 
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the result of sensitization arising coincident 
allj with infection b> the presumed virus 
Against these concepts may be cited the 
following facts (1) In dermatitis herpetifor 
mis, there is not an isolated hypersensitiveness 
to iodine, but rather a sensitivity to the en- 
tire halogen group iodine (J Jadassohn), 
bromine (Jessner and Hoffmann), and chlo- 
rme (Urbach) (2) The senior writer has 
demonstrated that the iodine hypersensitive- 
ness IS not pathognomonic of dermatitis her 
petiformis, but is actually present in almost all 
skin diseases characterized by blister forma- 
tion, such as er)thema multiforme, lichen 
ruber pemphigoides acute and subacute der 
matitis, and mjcotic infections provided these 
are accompanied by vesiculation 
A number of authors — including Pasmi and 
Bizzozero — regard dermatitis herpetiformis as 
a toxic symptom complex Moreover, it may 
be said that dermatitis herpetiformis is not an 
entity characterized b> a sharply defined 
clinical picture, but is marked b> more or 
less simultaneous occurrence of erythematous, 
papular, vesicular, or bullous lesions that 
exhibit a tendency toward grouping, and are 
as a rule accompanied by intense pruritus It 
IS obvious, therefore, that allergic or toxic 
skin conditions ma> readily simulate this 
disease The senior writer has had oca 
sion to observe many cases that, at first 
glance, suggested the diagnosis of dermatitis 
herpetiformis, but in which thorough investi 
gallon revealed an infectious toxic, or allergic 
origin Thus, the senior author*” reported a 
case m which extraction of an infected tooth 
resulted in complete freedom from symptoms 
(Fig 377), subsequently, an injection of 
autogenous vaccine prepared from the in 
fected root of the tooth promptly evoked a 
short lived vesicular outbreak 

Callawaj and Sternberg’*'’® reported a case 
m which the cutaneous manifestations were 
apparently due to hypersensitiveness of the 
Am to pneumococci from a bronchiectasis, 
as indicated by positive mtradermal and patch 
tests with an autogenous vaccine Desensi 
fiyat itm therapy with the vaccine was instru 
mental in producing relief from the cutaneous 
symptoms This is therefore an instance of 
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bacterial allerg> simulating dermatitis herpeti- 
formis Lastly, the writers ha\e seen at least 
4 cases in which exogenous allergens elicited 
this same disease picture, in all of them, a 
complete change of environment afforded com- 
plete cure Sammis-’-* described a case of 
dermatitis herpetiformis following ingestion 
of eggs, beef, fish, and cheese, while Sutton’'^ 
observed a child whose lesions apfieared after 
drinking cow’s milk. 



Fio 377 DERiLVniIS-HERPETirORVIIS LIKt Debmv- 
TOSIS DcE TO Diufru. Ixtection 
PermanentK cured after extraction of infected tooth 

Moreover, an allergic dermatosis can occa- 
sionally mimic the clinical picture of pemphi- 
gus as well as dermatitis herpetiformis 
Figure 364 shows a patient who for about ten 
3 ears suffered from bullous eruptions strongly 
suggesting pemphigus in its clinical appear- 
ance. However, closer investigation reveaed 
that this dermatosis was actuallj' an e\pres- 

»«‘S»JQIIS. F E ibid «• 79«. 19i5 
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sion of hv persensitn eness to egg and wheat 
flour- healing was achieved within two months 
bv means of propeptan treatment -V simi- 
lar case of pemphigus-like skin manifestations 
as an expression ot a nutritive allergv' was re- 
ported bv Gougerot and Blamoutier Their 
patient rcgularlv responded to chocolate and 
champagne with vesicular eruptions, as well as 
sv mptoms of a hemoclaslic crisis and a marked 
drop in blood pressure 

I LR\THEM\ Ml LTirORME 


Ervthema mullitnrme is an acute exudative 
disease ot the skin characterized bv recurrent 



Pig 378 Reccrrent rRVTurviv Miltifcruf Prob- 
ABtV DcE TO HVPEr‘^EX«ITnEVE=S TO PATH 
OtOCIC IXTESTIVAL FlORV, ChIEFLV 

Streptococci 

Injection ol '00 COO organisms of stool vaccine 
resulted tn Urge isomorphic local reaction as «ell as 
flare of exanthem 

erj thematous or poK-morphous sj-mmetrically 
distributed eruptions on the face and neck, 

•=CoiCE«oT, H . ind BtiuorriE* .Arch dconal cl 'Tpb 113p- 
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and on the dorsal and less commonly the 
\olar surfaces of the hands and feet The 
pathogenesis of erythema multiforme is as 
yet entirely unknown but it is generally re 
garded as hematogenous in character Some 
authors are of the opinion that the condition is 
caused by either bacterial or toxic emboli 
Thus Leipner ^ * obser\ed an outbreak of 
erythema multiforme in 10 of o6 hojs in a 
boarding school about eight to ten days after 
a mild epidemic of corjza 

FiGURr 378 illustrates an erythema multi 
forme that regularlj appeared m a colleague 


The senior author * ’ has observed that 
erjthema multiforme is \er> frequently pre 
ceded by herpes labiahs — the firmer appear 
in„ after an interval of about seven to ten 
days— and considered it a generah7ed herpetic 
exanthem (Fig 3 9) the question as to 
whether the conditim is to be regarded as 
allergic m vie v of the time nterval or as a 
result of hematogenous distribution of the 
herjies virus cannot as >et be conclusively 
answered Simlar findings have been re 
porte 1 by Forman and \\ hitwell * and Ander 
sin ’'® 



of the senior auti or following attacks of ton 
siUitis it was impossible to ascertain whether 
the skin condition was of infectious toxic or 
bacterial allergic origin Barber*** and Tern 
pleton^®* hold that erythema multiforme is an 
allergic reaction to existing foci of infection 
In their investigation of a senes of cases of 
recurrent erythema multiforme Barber and 
Forman^*^^ encountered numerous positive 
skin reactions to Streptococcus haemolyticus 
and reported satisfactory therapeutic results 
with vaccines 


Leipnir S Dermjt Wchnshr 101 1170 W3S 
““ Barber H W Gvy a Heap R«p 71 3S 192 
m^Teupleton H J Cal fo n a 1 West Med 2* M 1928 
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In Other cases erythema multiforme is to 
be looked u[)on as the clinical expression of a 
drug allergy evoked for example b> arsphe 
nammes b> gold or by phenobarbital 

Furthermore a number of observations have 
been reported to the effect that this cond tion 
appeared after certain foods were eaten 
Gallowa> de«rribed a case of erythema multi 
forme following ingestion of black currents 
and nuts Engman as well as Klauder re 
ported reactions to pork Fordjee to lobster 
and Teuton to shrimps W hether the mam 
festations in a given case are truly due to an 
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allergic reaction or constitute an cKanthem of 
alimentarj'-toxic nature, can be determined 
only by readministering the same food after 
the cutaneous manifestations ha\e disap- 
peared: if the same symptoms reappear, the 
allergic origin is pro\ed. 

Lastly, mention might be made here of 
Gerson’s obser\-atiQns-”* on himself. Inges- 
tion of blackberries regularly elicited herpes 
labiaiis, with subsequent thickening of the 
labial mucosa. Hoffmann descnbed a similar 
case: during fifteen years, the herpes of the 
lips regularly appeared twelve hours after 
ingestion of pork, and persisted from three to 
five days 

J. ERYTHEMA NODOSUM 

The term erj*thema nodosum designates an 
acute condition marked by the appearance of 
painful reddish-purplish subcutaneous nodules 
or plaques, usually situated o\er the tibia, liul 
occasionally also on the e.’ttensor or flexor sur- 
faces of the thighs, and associated with fever, 
arthralgia, and malaise. The manifestations 
as a rule disappear spontaneously after about 
two to three weeks, without ulceration but 
with residual pigmentation. 

As with ei^-thema multiforme, so too there 
is a considerable divergence of opinion as to 
the pathogenesis of er>'thetna nodosum It 
cannot be attributed to any one cause, since 
it is a morphologic rather than an etiologic 
entity. Therefore, the disease picture ma> 
be produced by anj- number of different 
agents, such as streptococci, tubercle bacilli, 
Bacillus crassus, fungi, and drugs In a great 
many cases it was possible to culture bacteria 
or fungi from the contents of the nodules, 
these cases may thus be properly regarded as 
instances of hematogenous infection. On the 
other hand, Hellerstrom-®” and others bax^e 
obserxed such eruptions m patients xxith 
l>TnphogTanuloma inguinale, appearing after 
after the buboes had been subjected to radio- 
therapy. They therefore regard the cutane- 
ous manifestations as the reaction of a highly 
allergic skin to hematogenously distributed 

*“■ Ce»sov, XI • Diaettherapie dtr LuiigentubcrltiIo« Xienna 
Deoticle. 19J4 

“ HixMisn5», S • discussion to Soncfc, C E • Acta deimat 
veoercol 20. 519, 1939 


antigen (‘'id" phenomenon). Skiold-*“ shares 
the ^neral concept that this disease, as well 
as erj'thema multiforme, is an allergic phe- 
nomenon due to multiple etiologic factors. 
Perrj'-®“ emphasizes the point that the causa- 
tix’e agents gix-e rise to the sxTidrome only in 
patients constitutionally predisposed and 
points to the frequency with which other 
members of the familj- sufi'er from the con- 
dition as exidence that the diathesis is partly 
inherited 

Particularlx controxersial is the question as 
to whether or not erx-thema nodosum is of 
tuberculous ongm. While it is true that 
some cases are certainly of this etiology 
(Stokes,-'^ Rame!,-'’® Grax-®*^), Wallgren-”* 
holds that, in childhood at any rate, erythema 
nodosum is not directly caused by the tubercle 
bacillus, but represents a parallergic phenome- 
non in the course of the specific infection. He 
bases his concept on the fact that the con- 
dition appears either when the specific allergy 
resulting from the tuberculous infection first 
anses (generally from three and a half to 
sex-en weeks after onset of the disease) or later 
in the course of the tuberculosis, but always 
at the time of some major fluctuation in the 
tuberculous allergx Perrx**" found the per- 
centage of positive MantoiLV tuberculin reac- 
tions in patients with er\*thema nodosum 
under the age of 15 years to be approximately 
three tunes that in those oxer that age 
Montgomerx' et al beliex’e that the chronic 
forms which haxe been attributed to tubercu- 
losis are actually examples of nonulceratixe 
t>pes of erxthema induratum or t^-pes of 
nodular \-asculitis They hold that the dis- 
ease tends to be associated w ith streptococcic 
infection, including foci of infection in the 
teeth and tonsils 

Moreox-er, accordmg to Moro, erxthema 
nodosum is to be regarded as a parallergic re- 
action when it starts — as it has frequently 
been obserx-ed to do — some sex en to ten days 
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days after an attack of tonsillitis the onset of 
scarlet fe\er or \accination 
Another disputed question is ^\bether cases 
of erj thema nodosum in adults are to be con 
sidered as due to the same etiologic mechan 
ism as are those in children 
Lastly the literature contains numerous 
reports of cases in which the nodule fonnation 
was demonstrablj due to drug allerg} (sail 
cylates antipynne bromides) The senior 
author has observed a similar instance — a 
disseminated nodular eruption due to phe 
nolphthalein 

K EOSINOPHILIC ER\THREDEMA 
An epidemic occurrence of cases of eosino 
phihc erythredema m Palestine was reported 
by kiopstock and Steinetz”‘® and Leffkowilz 
and Suktennik The disease usually starts 
with severe itching or occasionally only with 
pain This is associated with swelling and 
infiltrations of the skin and mucous mem 
branes accompanied bj local heal and redness 
and occasional!} taking the form of lymphan 
giitis The lesions are transient usually sub 
siding in two or three days but may appear 
elsewhere or be migratory in character in 
volving large areas of the body at different 
times There is eosinophilia of the blood 
sternal bone marrow and tissues and fre 
quently leukocytosis After the acute mam 
festations subside subcutaneous nodules are 
sometimes found Although the etiolog} is 
unknown the condition is believed to be an 
allergic phenomenon 

L LUPUS ERYTHEMATOSUS 
The discussion here will be confined to the 
possibility that some cases of lupus eiy thema 
tosus may be based on or related to light 
hypersensitiveness or that the} ma} represent 
some other as yet poorly understood form 
of hypersensitiveness 

It is a common observation that the onset 
of the disease or its exacerbations follow expo 
sure to sunlight or ultraviolet irradiation 
Moreover porphyrin was found by Lud} 
and Corson^*^" in the urine of some of their 
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patients while in other cases (Fig 380) 
porphynn is present onlj in the stool (Urbach 
and TTiomas*^**) However the relation of 
lupus erythematosus to light is far from being 
understood There is certamlj not sufficient 
evidence to conclude that this disease is 
basically due to a disturbance of porphjrm 
metabolism as is hjdroa aestivale There is 



Fig 380 LcPts Crythemvtosls Disseminatus ii 
Exacerbation after Exposibe to 


SCNLICHT 

Porph> r n \ as I resent onlj n stool 

support for this statement m the facts that a 
certain percentage of patients with lupus erj 
thematosus maj be exposed to sunlight or ul 
traviolet light without an} deleterious effects 
and that no porph}rin can be detected in the 
blood unne or stool There is reason to 
assume that m some cases porph}rinemia and 
poiph}nnuna are dependent on impairment 
of the function of the liver which normall} 
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destroy s this substance Finally, m instances 
of isolated stercoporphyria, an abnormal in- 
testinal flora should be thought of. Pertinent 
to this is the obser\’alion of the senior author 
that from the stools of two such patients, 
strains of Bacillus coli were cultured that had 
the capacity of forming porphiTin i» ittro 
under the influence of ultraviolet irradiation. 

There is also the entire!} independent possi- 
bility that a bacterial allergj maj' be the un- 
derlying mechanism and that the irradiation 
is the precipitating factor. Streptococci and 
tubercle bacilli particularly ha\e been impli- 
cated in this regard. 

According to Fox,-^‘ the clinical and path- 
ologic features of disseminate lupus er} thema- 
tosus present some aspects suggesting that 
this disease may be primarily a manifestation 
of hypersensitiveness. Moreover, by analog} , 
the pathologic lesions in certain cases resemble 
those of periarteritis nodosa, which, in view of 
recent observations (see chap XXIX), may 
be considered to haie a fairly well established 
allergic basis. Fo^ described a case m which 
there was presumptii-e evidence that a foreign 
protein, antitetanic (horse) serum, was ihe 
initiating factor and perhaps the actual cause 
of a disease process clinical!} and palhologic- 
ally tj-pical of disseminate lupus er>-themato- 
sus. Klemperer, Pollack, and Baehr^ 
characterize this condition as a “diffuse 
collagen disease” and pointed out that the 
manifold alterations of the disease process are 
probably caused by a basic injur>- primarily 
localized in the connective tissue of the blood 
\essels and not in the epithelium as bebeied 
by other authors. The basic lesion is a fibno- 
oid degeneration of the collagen. A process 
essentially similar but with I'aried anatomic 
distribution is thought to occur in rheumatic 
feier, periarteritis nodosa, and thromboangii- 
tis obliterans (Roessle®^*), scleroderma (Ma- 
sugi and Yae-Shu-”’), dermatomyositis, and 
Libman-Sachs s}'ndrome. Klemperer and his 
associates'^* were aware of the fact that 
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fibrinoid degeneration had been described as an 
expression of a hypersensitive state by Ger- 
lach***® Fox also stresses the similarity in 
general symptomatolog}' between disseminate 
lupus eiy thematosus and serum sickness, and 
suggests the possibility that the former, like 
penartentis nodosa, may eventually prove to 
be a pattern of reaction to a variety of antigens 
in hvpersensitue persons One such antigen 
may be related to the action of actinic rays on 
the sensitized bodv 



Fic 381 Lioai Deru.atosis Resembliso Lcrcs 
Era them atoscs 


Stokes, Beerman, and Ingraham,-*^ in a 
thorough analysis, consider disseminate lupus 
erj-thematosus as an expression of vascular 
allerg}- based on an mfection-allergic mechan- 
ism, in contrast to chronic discoid lupus 
erv'thematosus which seems to depend on 
allergic (h}’pcrergic) follicular inflammation, 
closely allied if not identical with the “id” 
concqjt. The infectious allerg}' of the dis- 
seminated form has its origm most often m 
streptococcal infections, possibly in tubercu- 
lous and other infectious diseases. The the- 
orv of vascular allerg}’ as the underlymg basis 
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maj explain the multiform nature of the le 
sions and the fact that the manifestations are 
either preponderant!) local and cutaneous or 
preponderant!) s)stemic In support of a 
vasculo allergic mechanism can be cited the 
following obserxations the recognized danger 
of stirring up a focus of infection (especially 
dental) the experiences with sulfonamides 
which appear to help m some cases b> con 
trolling an infectious focus or to make others 
worse by actuating or stirring up a focal in 
fection (Barber Rubin’^ ) the high in 
cidence of photosensitivity the almost invan 
able occurrence of leucop-^nia suggestive of an 
allergic assault on the bone marrow and the 
extreme even fatal reactivit) of disseminate 
types to tuberculo-toxin 

A possible relationship to the Sanarelli 
Shwartzmann phenomenon has also been sug 
gested 

Another explanation of this disease was 
advanced b) Jausion * ’ under the concept of 
photobiotropism This connotes (hat under 
the influence of light certain cutaneous mam 
festations that would otherwise remim latent 
become manifest 

Fmall) it should be borne in mind that the 
clinical picture of lupus er> ihematosus may be 
closely simulated b) simple light h)persensi 
tiveness (Fio 381) The differentiation can 
readil) be made by having the patient wear a 
mask for two or three days A light dermato 
SIS will nearl) entirely disappear in this time 
while m erythematous lupus there will at 
best be onlj slight improvement 

M PURPURA 

As is well known purpuric disorders may 
result from (1) coagulation defects (from de 
ficienc) of fibrinogen prothrombin or cal 
cium) (2) diminution of the blood platelets 
owing to excessive destruction by the spleen 
as m idiopathic thrombocytopenic purpura 
(Werlhof s disease) or to rapid loss of platelets 
from the general circulation as a result of the 
allergenic action of drugs such as arsphena 
mine and sedormid and (3) increased capil 
lar) permeability owing to nutritional (lack 


ws BaDBES H W B t J Dermat 53 1 33 19-11 
•sstRvBiN S S Co osponden e J A lo gy 16 W 1913 
fiajtisioN H A h donna et syph H3p St Iaw » J S« 


of vitamm B) toxic (mfectuus diseases) or 
allergic (food hypersensitiveness) causes 

1 SivtPLE Purpura 

It has been possible to demonstrate the 
presence of an allergic mechanism in some 
cases of simple purpura Sachs**»* described 
petechial eruptions following ingestm of 
anchovies Rowe”" reported a similar cas'* 
Landsberger saw petechial hemorrhages in 
the skin as well as in the mucosa of the mouth 
and throat appearing eight da)S after a nurs 
Img first received cow s milk these symptoms 
vanished when mothers milk was substituted 
but reappeared when cows milL was again 
given Watson Williams’’^ observed purpura 
with faucial lesions due to hypersensitiveness 
to neoarsphenamine Figure 382 shows a 
case of purpara m which allergy to pork was 
demonstrable 

A nutritive allergic purpura can be differ 
entiated from the nutritive toxic form due to 
spoiled food b> the fact that in the former 
tlie manifestations appear after each ingestion 
of the food in question while toxic purpura 
occurs onl) after one particular exposure 
Drug allerg) can be distinguished from drug 
toxicit) m that small doses suffice to evoke 
S)mptoms m the case of the former while 
only large doses will do so in the latter In 
addition to foods and drugs physical agents 
and auto endogenous allergens can also pro 
duce purpura Thus Yater and Nicklas 
reported an unusual case of allergy to cold 
exposure to which was always followed b) 
hemorrhagic lesions on the affected parts 
The senior author treated a woman 31 )ears 
of age who had sutTerecf for eight years I'rorrr 
severe purpura on the thighs and lower parts 
of the legs appearing after she had been 
standing or walking for some time and even 
after sitting for hours Blood coagulation and 
bleedmg times platelet count and tourniquet 
tests were normal All t)pes of treatment 
includuig large doses of ascorbic acid were 
mefl'ective However o tablets of histaminase 
kept the patient S)mptom free on the da) of 
medication even when she walked for hours at 
a time Strangely enough subcutaneous ad 
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ministration of histaminase had no such fa\or- 
able results. 

2. Henoch’s Pcrplt? \ 

The term “Henoch’s purpura” designates a 
ssndrome in which purpuric attacks are asso- 
ciated with \nsceral and joint manifestations 
It was first described bj Henoch in 1868, but 
did not become wideh known until Osier*”* 


and swelling in the joints, gastro-intestmal 
disturbances <\omiting, abdominal pain, occa- 
sionalh- bleeding from the intestines), and 
hemorrhagic nephritis Examination of the 
blood discloses no change in the clotting and 
bleedmg times, nor m the number of blood 
platelets Purpuric hemorrhages cannot be 
proxoked b\ means of mechanical insults, as in 
thrombocUfjpenic purpura However, an in- 



published his extensive studies. In 1914 
Oslei*^* suggested that this syndrome might 
be based on an allergx-. 

The disease begins with general manifesta- 
tions, such as malaise, headache, and gener- 
alized aching. The skin presents a great 
many petechiae appearing in showers, the 
mucous membranes may also be inxolved, so 
that occasionally the picture is suggestixe of 
scurvy. The skin manifestations are often 
polj-morphous: that is, in addition to the 
hemorrhages, there are exanthems of the 
eiythema tj-pe, and urticaria, as well as an- 
gioneurotic edema — in short, manifestations 
like those obserx'ed in serum sickness. Other 
coramonl}' encountered sj-mptoms are pains 


jection of protem-containing solutions will be 
followed by cutaneous hemorrhage. 

.■\le.xander and E) ermann^^ demonstrated 
in a group of cases that elimination of certain 
food items from the patient’s diet prevented 
the puipura and accompanying intestinal 
^•mptoms, while the attacks promptly reap- 
peai^ after ingestion of the foods in question. 
The nutritive allergens identified were milk 
alone; egg, potatoes, and flour; flour and ap- 
ples; beans; pork, onions; and strawberries, re- 
spectn-ely. Some of the corresponding skin 
tests were positive, some negative. Kahn-^ re- 
ported the case of w oman w ho had skin, nasal, 
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and gum hemorrhages as A\e!I as digesti\e dis 
turbances for eight jears Elimination of 
fish cereals and onions from her diet resulted 
m total disappearance of the symptoms the> 
reappeared when these foods were again eaten 
Another note\\orth> obser\ation was made b> 
Barthelme^*” a 22 jear old girl was suddenly 
afflicted with epistaxis three weeks later she 
began to complain of joint and muscle pains 
and general malaise A month later purpura 
appeared Although skin testing seemed to 
disclose polyvalent sensitivities wheat and 
egg yolk were the only food items that eliated 
renewed showers of puqiura along with joint 
and muscle pain on oral testing when 
these foods were eliminated from the diet 
the patient remained symptom free kem**** 
treated a patient who had purpura and cu 
taneous abdominal and renal manifestations 
all demonstrably due to hypersensitiveness to 
onion Bisson and David’^ studied an 11 
year old child with profuse sanguinolent vom 
iting a widespread petechial rash becoming 
purpuric stupor bloody stools and e\cru 
dating pain in the epigastric region An 
acute abdominal surgical emergency was 
thought of but the child improved rather 
suddenly He was found sensitive to egg 
crab meat and lima beans Hampton^ 
made a very interesting series of X ray pic 
tures of the entire gastro intestinal tract 
during an attack of purpura caused by milk 
Gastric retention and hypermotihty together 
with spasm of the colon were the principal 
roentgenologic findings In his 2 cases as in 
many others skin tests with the offending 
foods were negative but trial and elimination 
diets proved very conclusive 

Henoch s purpura is not an extremely rare 
condition Eyermann**®® alone reported 18 
cases It IS estimated by Bisson and David 
that 9o per cent of cases of Henoch s purpura 
are subjected to useless surgical intervention 
such as appendectomy gastrectomy or cho 
lecystectomy 

The therapeutic approach to be emoloved 
depends largely on the nature of the allergen 
in the given case If it is a food or a drug that 
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mav easily be omitted or replaced its elimina 
tion will be sufficient If an important nu 
tntional protein such as milk or egg is found 
to be responsible deallergization by skepto 
phylactic procedures such as the admmistra 
tion of prop^ptans or daily ingestion of cau 
tiously increased amounts of the food will 
often prove satisfactory The treatment of 
the acute episode includes injections of epi 
nephrme to control the abdominal pain 
parenteral fluids if necessary poss bly vitamin 
P to regulate the permeability of the vessels 
and symptomatic measures 

In addition to food proteins there are surely 
other kinds of allergens responsible for this 
condition some of them endogenous as is 
shown by Sezarys case”' For months a 
man of 30 years had had purpuric exanthems 
of an urticarial character associated with 
pains in the joints It was possible to demon 
strate that these attacks were elicited by mild 
muscular exertion Intracutaneous injection 
of a 1 per cent solution of autogenous urinary 
proteoses evoked a strongly positive skin le 
action while intraveneous administration of a 
001 per cent dilution produced a severe 
anaphylactic shock Hyposensitization was 
achieved by means of subcutaneous injections 
of peptone and of sodium thiosulfate Like 
wise menstrually recurring purpura of the 
Schoenlem Heno^ type is thought by Ellman 
and Weber***® to be of allergic nature 

3 SCHOE^LEI^ s Purpura 
Schoenlem S disease (purpura rheumatica 
or peliosis rheumatica) is the name of a pur 
puitc disorder accompanied by fever sore 
throat and arthritis as well as by skin mam 
festations that may be erythematous urti 
carial and even bullous m character The 
eruption may last several weeks or months 
The constant association of this purpuric dis- 
ease with chronic infections is responsible for 
the concept that the condition is an expression 
of bacterial allergy with the walls of the blood 
vessels as the shock structure For this rea 
son treatment is directed essentially toward 
uncovermg and eradicating some hidden focus 
of infection 
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4. XlIEOirBOCYTOPEXIC PcRPCRA 

Thromboc}"top€nic purpura is characterized 
b\- the appearance of countless hemorrhages in 
the skin, mucous membranes, and internal 
organs Exammation of the blood re\’eals, in 
addition to secondarj- anemia, a \'er>- marked 
prolongation of the bleeding and coagulation 
times, as ^%eU as a great decrease or almost 
complete absence of thrombocj-tes. 

Pathogenetically a distmction is made be- 
tween the essential form, probably of infec- 
tious origin (so-called Werlhof’s disease) and 
the allergic form. In the former, the number 
of the thrombocj'tes may be extremely small, 
but thej- are never completely lacking, further- 
more, the platelets present are pathologically 
altered. In the allergic form, on the other 


xenous reinjection of the same antigen, and 
that the extent of the decrease runs parallel to 
the d^ee of the shock. And Thiberge^*” 
demonstrated that a marked drop in the 
platelet count occurs with great regulant)- 
during allergic attacks of various t}"pes in 
man. 

Schwartz*^®^ studied 30 cases of “primarj” 
thrombocj’topenic purpura by bone marrow 
eosinophile counts and concluded that the 
presence of increased numbers of eosinophils 
m the bone marrow signified a favorable prog- 
nosis for complete spontaneous hematologic 
and clinical recoverj, and splenectomj was 
unnecessary. There was no correlation be- 
tween blood and marrow eosinophile counts. 
Such cases were usually acute in onset and 



Fic 383 THROUBOCiTOPEVic PcRpnt « Dit to H\teksexsiti\t\ess to SEDORirm 


hand, the thrombocytes disappear complete^ 
in a verj* short time — this occurred wiihm 
fifteen minutes in the case reported by Fal- 
coner and Epstein**** — but promptly reappear 
m the circulation following an injection of 
epinephrine. This is never the case in the 
idiopathic form. The response to epinephrine 
is convincing evidence against the assumption 
of a widespread destruction of the platelets, 
and suggests that their rapid disappearance 
from the general circulation into the paren- 
chvmiatous organs is an expression of a severe 
allergic reaction. In this connection it is 
interesting to note the expenmental work of 
Kopeloff and KopelofF,***” who showed that 
sensitized monke\-s present a marked decrease 
in the number of blood platelets after intra- 


rviCDvi*. E H , and 'S N Vrtb lot Med 4S. 

ll'«, W) 
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course, and were thought to be manifestations 
of an allergic state, with bacteria, foods, of 
drugs as the offending allergens By con- 
trast, cases with few eosinophils in the bone 
marrow, ariiitranly below 5.0 per cent of the 
pranulocj-tes cf the neutrophilic series, are of 
poor prognostic outlook and reqifire splenec- 
tomy. 

Loewy***^ and Yogi**** were the first to 
demonstrate experimentally the allergic nature 
of thrombocytopenic purpura following in- 
gestion of sedormid (allvd-isopropyl-acetyl- 
carbamide): thev evoked the same clinical and 
hematologic disease picture by administering a 
small dose of the drug orally or parenterally 
to individuals who had fullv recovered from 
the condition. They also showed that these 


•^Tbueuce NFS! R« ISO- ’ri. IW 
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manifestations neser appeared after the first 
dose of the drug but only when it was again 
taken after a fairly long interval Since then 
some oO cases of purpura caused by sedormid 
(Fig 383) ha\ e been reported (Huber 
Falconer and Schumacher**®* and others) 
Moreover the literature contains reports of 
thrombocvtopenic purpura due to arsphe 
nammes (Falconer and Epstein**®*) maphar 



tiG 384 Ikrombocitoiemc Pubfura Dte to 
HyI'ERSENSITIVZSI.SS to Anchov es 

sen (oxophenarsme hydrochloride) (Schwartz 
and Vonderlleide *®*) gold preparations (Hud 
son quinine (Peshkin and Miller *®** Beigl 
boeck*” ) ergot (Peskhin and Miller**”) 

H EEB H ir JAMA 113 1939 

Falcon-er E H and Scb ai ckex 1C A h Int Ued *S 
122 19J0 


nirvanol (Jones and Jacobs*®”; iodine 
(Dennig**”) insulin (Strassei**”) sulfona 
nudes (Losada and Fernandez****) and sail 
cylates (Ashworth and AIcKemie*** Rappa 
port Nixon and Barker** ®) 

However this form of purpura can be 
elicited not only by drug but also b> food 
allergy (Fic 384) Thus Squier and Madi 
son*®* reported 3 cases in which milk potato 
wheat cocoa and egg respectnely wereiden 
tified as the allergens and Dutton*”* de 
•scribed 1 case due to citrus fruits 

There is only one effective method of treat 
mg the allergic form — viz discovery and 
elimination of the allergen In add tion 
symptomatic treatment with injections of 
epme^nroie is useiu’i 

N IDS 

The suthx id is applied to a peculiar 
sensitization mechanism of the skin rather 
than to a clinical disease picture Or more 
specifically stated an id is the morphologic 
response of a highly sensitized skin to bacterial 
or toxic agents emanating from a remote m 
feclious focus or to substances from an allergic 
tissue carneil to the skin by the hematogenous 
route This concept is based on the following 
facts (1) the ids are almost inrariably 
found to be free of micro organisms (2) the 
skm in persons with ids exhibits a pro 
nounced specifically altered reactivity to ex 
tracts of the micro organism in question ex 
pressed by a local flare up (3) the only effec 
ti\e therapeutic approach to ids consstsin 
treatment of the pninary focus of infection or 
sensitization 

The id phenomena are encountered in 
many chronic infectious diseases gmng use 
for example to tuberculids syphilids leprids 
tnchophytids epidermophy tids microsporids 
moniliids and microbids There are many 
cases in which under favorable conditions a 

Jerres T D and Jacobs J L J A M A W 18 I«32 
« Deknic H Mufn hen med W hn h SO 56 1933 
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particular bactenum or fungus was demon- 
strated in the blood stream On the other 
hand, it is hardl\ ever po'Sible to nnd these m 
the "id” itself. J Jadassohn, to whom we are 
indebted for this concept, explained thN fact 
on the basis of the rapid destruction, elimina- 
tion. or attenuation of the Imnr: agents b\ the 
immune forces of the allerguei sUn How- 
e%er. it is distmctlj possible that bacterial and 




Fig 3S5. DrauL^ruj 

Following irritating thempj of chivaic dermaUUs 
V«tt foot. diasWMnaled erapVion of lofkowfai 
distributioa occurred. eipLunable on ba'is ol id 
phenomenon. 

fungous toxins may produce identical clinkal 
pictures in the allergized skin 

Dermatopht tids are rather frequently pro- 
duced by roentgen irradiation of tmea Uirbae 
or tinea capitis, or fungous infections of the 
feet, by irritating local applications to such 
dermatoses, by the mechanical influence of 
friction or pressure, or by injections of tncho- 
phytin in too great a concentration. Heller- 
strdm*^ reported similar sequelae following 
irradiation of the buboes in h-mphogranuloma 
inguinale. 

More recently, the ‘'id” concept has been 
broadened to embrace noninfectious and non- 


toxic processes as well. Thu'-, autosensitiza- 
tion, which not too infrequently appears m 
the course of an allergic dermatilis, i> now 
regarded as an "td" phenomenon 
has coined the appropriate designation ' der 
matid” (Fic. .-Vn ex.imple is otTered 

in the case reported by Shelmire A patient 
with poison iv\ was patch tested with the 
specihc oleorestn on an excoriated area, he 
dexeloped not onl\ a local flare-up but also a 
xTSicular eruption on the palms and Miles 
The concept of dermatid” and keratul” is 
more fulij discussed on page 73(j 
The symptomatologj ot the is indeed 
highly xurtable The appieirance of an id" 
maj simulate that of a lichenoid evanthem. 
such as lichen scrotulosorum. lichen scphiliti- 
cus {Fic. JS6k and lichen trichoph\ticus 
In other uisUnces it ma% be vehicular in 
character, and this t\pe include^. notabU. 
eczematous and pomphoKx like eruptions on 
the hands of patients with epidermoph\ tosis 
ol the feel, the ’id” mechanism has been 
shown to be present in these cases In Wil- 
liams.'”' Peck,'"* Weidman.’" ard others 
Occasionally. howe\er. the primary focus is 
located not on the teet but elsewhere — e\en in 
the yagina. as in a case of mycotic yagmitis 
reported by Sutton, Jr*'’' Chronic pu'tu'ar 
eruptions on the hands and soles (Fics 
iSS) ih.!! are consistently found to be sterile, 
have been termed “bacterids" b\ Andrews 
and Machacek.*’* Among 24 of their pa- 
tients presentuig this clinical picture, tonsillec- 
tomy produced a permanent cure in y case<, 
and marked improyement m 3 cases In one 
mstance, the skin manifestations detmitcK 
regressed eyen* lime the pus was expressed 
from the tonsils; tonsillectomy was followed 
by complete healing of the skin condition 
Stokes* is o! the opmion that certain cases of 
etx-lhema multiforme and en-thema nodosum 
may Tvell be explained bj the “id” concept. 
Sutton and Sutton*’^’ descnbe “ids” that eyen 
resemble pity-riasis rosea. Ery-sipelas-hke in- 
flammation of the legs, in the presence of an 

•"•WEnuto,. F ytprUble F»n»itiw r)<rmilo-« In Crr'e- 
too s Svttnn ol JlrdKiie. rt 5. I#- I5'>. t«J' 

»«SctTOv. R L..J* J A M y n# 1713 W3 
*•* AjfD«zirs, C C . ind Micmcn:, G F Arch Pfraiat J, 
Syph en. 1915 
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active epidermophy toMsji as recognized as an fact that moniluds— resulting from absorption 
id by Tolmach and irsub Sulzberger * of a specihc substance from a gastro intestinal 



Rare form of cutaneous s> phil s pro! a! ly due to hematogenous distr 1 ut on of si irochetes in specifically a) 
lergizcd skin 



Fic 387 BiLLOts rRbPTioN ON Hands (and Feetj CiASSiriED as BAcrtRio 
Cultures repeated!) sterile skin reaction to 'treptococa strong!) posit ve 


and^the senior author ** Lastly Ka\aut as 
uell as Hopkins called attention to the 

mwToluaCh J a andTmi-B El A ch De mat A SypI 
38 925 1938 

«« Hopkins J G ' b d 2= 509 1932 


tract infected with monilia — may appear 
clinically as a seborrheic dermatitis 

Adequate recognition of the id mechan 
ism on the part of the attending physician 
can be of decist\e therapeutic importance 
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Intensive local treatment of the "id” results 0 \CXE \TTGARIS 

only m an exacerbation. Rapid improxement Experimental in\-estigations of the past feu- 

can be achiexed, houe\er, b\ appropriate years haxe made it clear that the clinical pic- 



Ftc 388 Bacterid os Soles 

Recurrent sesiculalion for nunv tears cultures al'tats stenie locus ol infection not discovered 



Fig 3S9. Acxe Vcigaris u^TH Ex.acerbvtion Two 
TO Foes Dl\s before Each Mevstbual 


FtG 390 Definite liTPROvzuENT Folioutsc Two 

COCSSES OF ISTR-VCCTANEOLS ISJECTIOSS 
OF ACTOCESOrS SCRClt (UTTHOLT 

Locu. Tre-vttientJ DL-RISG 
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management of the responsible focus, together 
with simple local measures, such as applica- 
tion of calamine lotion or 50 per cent alcohol 
followed by powder. 


ture of acne x-ulgans can be evoked by a 
number of different causes, such as disturb- 
ances of fat metabolism, focal infection, endo- 
crine imbalances, drugs, intestinal disorders, 
and emotional factors 
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In the present discussion only those cases 
that appear to be of allergic character will be 
considered Ro\\e’'° and White***® achieved 
marked improvement in a considerable num 
ber of cases of acneform eruption by means 
of elimination diets Cunningham and Men 
denhall***^ and Cormia**** also found cbnical 
evidence of food sensitiveness m a number of 
cases of acne vulgaris The chief offending 
foods were found to be chocolate, milk, wheat, 
oranges tomatoes and nuts In cases of this 
kind skin tests are of no value whatsoever 
Stokes and Sternberg**** among others oh 
served decided eruptive flares following mges 
tion of chocolate, and recovery after rigid ex 
elusion of this item Sulzberger**** is inclined 
to suspect that some traces of the chemicals 
ingested with various foods may irritate the 
piiosebaceous apparatus, and that therefore 
the process affecting the sebaceous glands is to 
be regarded as toxic rather than allergic 
Furthermore he calls attention to the fact 
that even the small quantities of lodme m 
iodized salt can suffice to cause exacerbation 
of acne in predisposed individuals Similarly 


>■» White C J A M a loi I2 r IMI 

CLMnNCHAU T D End Mesdsnhaii. } C S AUtrgyt 
378 193fi 

>ia<CosifU F E bd 12 34 1440 

uwStoess 3 K »ndSTS»N*s»o T K Arth Dttm« SSypb 
4» 345 1939 

l»° SULtBBSSEI M B KOSTENBEEC A and SflEB J J 
New Yo k State J Med 34 899 1934 


spinach seafood cabbage and artichokes all 
have a high iodine content Likewise Sulz 
berger does not consider the aggravation of the 
condition that sometimes oucurs after inges 
tion of white bread to be evidence of specific 
food hypersensitiveness but believes it to be 
caused by improvers in the bread, these 
contain potassium bromate which is reduced 
to bromide in the process of baking Thus 
the good effect of elimination diets is not neces 
sanly convincing proof of a nutritional allerg> 
Moreover we*** are of the opinion that at 
least some cases of menstrual acne are of en 
dogenous allergic nature We refer to those 
rather commonly, observed patients in whom 
there is a visible flare up of acne lesions a few 
days before each menstrua! period (FiGS 
389, 390) In many such cases the menses are 
inclined to be scant or irregular and titration 
of the unne gives abnormally low values for 
estrogenic hormones Treatment may be 
carried out with blood withdrawn before men 
struation at the height of the acne sjmptoms 
During each of two intermenstrual intervals, 
the patient is given a course of nine to eleven 
mtracutaneous injections, each of 0 2 cc of 
autogenous serum, administered every second 
daj The favorable effect of this treatment 
speaks for the mechanism of endogenous al 
lergy in such cases of acne rather than that of 
menstrual toxicosis (see p 806) 
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' I ‘HE results of espenmental >n\estigations 

in the past few years permit the assumption 
that the central ner.'Ous s\stem as well as the 
peripheral nerves can be allergized, and conse- 
quent!}' are subject to allergic diseases. The 
subsequent cerebral or neurologic manifesta- 
tions may be based on an} of a \anety ot 
mechanisms (Urbach and Goltlieb^^') In 
the majority of cases — at least in human be- 
ings — there is an underh-ing \ascubr allerg} 
The reason w h} this is confined to the cerebrum 
or the peripheral nervous s}-stcm ma} be found 
in certain predisposing factors, such as heredi- 
tar}' predisposition do headaches, migraine, 
etc.K local trifection, local trauma, and po$sibl> 
ps} chosomatic influences, Anv one of these 
factors is capable of creating, so to speak, a 
locus minoris mislenUae \’ascu!ar aller^ 
can bring on cerebral angiospasms or cerebral 
angioneurotic edema, either of which can m 
turn produce a great \'anel} of clinical svrnp- 
toms. These will be discussed m some detail 
below. AATien an allergic reaction occurs 
within the cranial catit}-. the localized edema 
may increase intracranial pressure and simu- 
late brain tumor, or the local anemia may cause 
^rious transient neurologic s>-mptoms 
(Clarke^**^). The recogniied symptoms of 
increased intracranial pressure are headache, 
^omitmg, dizziness, S}tnptoms referable to 
pressure on the optic nerve, convnteions, 
h}'perei5thesia, anesthesia, parah-sis, and 
ps}'chosis. 

Only in a small percentage of cases are 
parendir-malous changes found. These pomt 
to allergization of the nerrous tissue itself, in 
either the central or the peripheral nervous 
s}-stem. 

Finally, the significance of certam disturb- 
ances of the autonomic nervnus sv-stem in the 
elicitation and maintenance of allergic processes 
is becoming more and more apparent. It is 
now generally assumed that all allergic phe- 
nomena are under parasv-mpathetic control. 


!'->H»WK.E,»ndC.rmiEB.P M Cocjm j Q«irot.5rtB, !«’ 
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\ THE EXPERBIEXT.AL BASIS OF .AL- 
LERGIC PHEXOME-V.A OF THE 
CEN'TR.\L NERVOUS SYSTEM 

Changes in the brain due to local anaph} laris 
of the Iv-pe of the Arthus phenomenon must 
be differentiated from those caused b} gen- 
eralized anaph} lactic shock 

I PvTHOLOGic Changes i\ the Belaix 
Assoclated with Local 
A\APn\XA\I5 

Local anaph} lactic reactions of the central 
nervous S}Stem have been demonstrated bv 
two methods, namely, intracarotid reinjection 
and direct application of the antigen to v anous 
parts of the brain. When, m erpenments 
with sensitized dogs, the allergen, in amounts 
ineffective on intravenous administration, was 
reinjected into the carotid arter> m the ce- 
phalad direction, a distmct fall in blood 
pressure was observed iSpregel and Kubo*”). 
The assumption that this was due to a local 
reaction of the vasomotor center was con- 
firmed by the fact that a later intravenous 
injection of a larger dose, acting on the body 
as a whole, served to elicit a second drop in 
blood pressure. 

The method of direct application was suc- 
cessfully used by Hashimoto.“” He Injected 
small amounts of antigen into the corpus 
stnalum in sensitized rabbits and observed a 
fall of body temperature similar to that pro- 
duced by the mtravenous injection of large 
amounts of antigen. The duration and the 
magnitude of the drop were strictly parallel to 
the degree of sensitization This reaction 
occurs only on administration of the specific 
antigen, and cannot be called forth in spe- 
dflcallv desensitized animals He concluded, 
therefore, that the thermoregulatorv' center — 
or more precisely, the ganglion cells forming 
the CMiler — had been highly sensitized by the 
preparatorv' administration of the foreign pro- 

““Sfiecct, E a , »iul Krvo, K Zt^rfir f d. ir*3 eiper llrf 
JJ 4'S. WZJ 

51 Arch f exprr Path o Pharmalcol 73* 



788 


Allergy 


tein Davidoff and Kopeloff^*^* applied van. 
ous allergens directlj to the brains of dogs 
through a craniotomj No symptoms fol 
lowed this first application Several days 
later the animals were gnen intravenous injec 
tions of the sensitizing substance Within a 
few minutes convulsions and definite signs of 
weakness were observed on the opposite side 
of the bodj in muscle groups corrcspondmg 
to the motor areas of the brain to which the 
antigen had been applied This was inter 
preled by the authors as evidence of localized 
cerebral allergization 

Tokushige"*^* sensitized rabbits by means 
of intracerebral injections of foreign serum 
When the reinjection was given intravenously 
general anaphylaxis resulted along with a 
marked drop in cerebrospinal fluid pressure 
and blood pressure When on the other hand 
the reinjection was given cerebrally only a 
local cerebral Arthus phenomenon resulted 
with a rise in cerebrospinal fluid pressure and 
no change in blood pressure This may be 
explained by the fact that the local inflam 
matory swelling produced by the local brain 
anaphylaxis raised the intracranial pressure 

Alexander and Campbell studied local 
anaphylactic lesions of the brain in guinea 
pigs While the sensitizing doses were ad 
ministered mtraperitoneally or subcutaneously 
the shocking injection was gi%en intracere 
brally The result was an extensive inflam 
matory lesion in the brain characterized by 
hemorrhage edema leucocytic infiltration and 
serum exudation 

In their work on monkeys Jervis Ferraro 
Kopeloff and K.op€lofi recognized two 
principal types of lesions The first is a local 
reaction at the site of the intracerebral injection 
of the antigen and this they regard as a 
typical Arthus phenomenon In the center 
of this lesion all the elements of the tissue 
appear to be destroyed at the periphery 
however, chiefly the myelin sheaths are m 
volved while the axis cylinders and gba are 
m a better state of preservation The blood 
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vessels within the necrotic lesion show thick 
ening of the walls thrombosis and obliteration 
of the lumen by connective tissue The 
authors point out that when the differences 
in the fundamental structures of the nervous 
tissue are taken into consideration no signifi 
cant deviation from the Arthus phenomenon 
observed in other viscera can be recognized 
as far as the quality of the lesion is concerned 
The second outstanding type of lesion is found 
m scattered parts of the brain — m areas far 
from the local alteration produced by the in 
jection of the antigen These lesions consist 
of circumscribed foci disseminated throughout 
the white matter of the brain cerebellum 
and medulla and composed of gitter cells 
relatively few hematogenous elements and 
peculiar gunt cells As to their origin the 
authors venture the interesting hy pothesis that 
the pathologic changes m the brain are due to 
brain specific antibodies the reacting antigen 
being a Iipoid contained in the ether alcohol 
extract and activated by protein present m 
the emulsion of heterologous brain In a 
more recent re evaluation of these neuro 
pathologic changes Ferraro concluded that 
both types of inflammatory vascular changes 
in the central nervous system whether at the 
site of the antigen injection or at a distance 
are the expression of a hyperergic type of 
inflammation 

Lewis**** showed that alcoholic extracts of 
brain tiasue are iso antigenic this being the 
first demonstration of the iso antigenicity of a 
tissue lipoid The important question of the 
formation of brain specific antibodies will be 
discussed below Adolf*** had pointed out 
previously that the myelitides observed as a 
complication of the Pasteur treatment of 
rabies may be due to the formation of anti 
bodies pr^uced by the repeated injection of 
Iipoid substances into the body 

Ssolowjew and Ariel were able to produce 
allergic inflammation of the brain by mlro 
duang both the sensitizing and eliciting mjec 
tions of horse serum into the subarachno d 
space by means of suboccipital puncture with 
out stunning the animals 

The term carotid syndrome was used by 
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Forssman-*^ to designate the neurologic dis- 
turbances induced in the guinea pig by the 
intracarotid injection of a small amount of 
serum containing Forssman antibodies The 
sjTidrome consists of djsequilibnum, rotarA- 
moiemenls of the ei’eballs, and nistagmus 
Jeri’is^* found the pathologic changes under- 
lying this entity to consist of diffuse degen- 
eratiA e changes of the nerve cells and circum- 
scribed foci of demyelination with a microglial 
reaction — the picture of "multiple degenerati\-e 
softenings.” These parenchimatous lesions 
are considered to be anaphylactic in nature, 
resulting from the reaction between the in- 
jected Forssman antibodies which ha\e passed 
through an impaired hematoencephalic bar- 
rier and Forssman antigens normally present 
m the tissues of the guinea pig 

2, Pathologic Changes in the Central 
Nervous System in Generalized 
An APHA LACTIC SHOCK 
According to Weinberg and to Stief and 
Tokay, two types of diffuse lesions — vascular 
and parenchymatous— are manifested by ani- 
mals dying from etperimentally produced, 
protracted anaphylactic shock, which, as is 
known, is regularly accompanied by severe 
cerebral manifestations. The vascular lesions 
are characterized by perivascular round cell 
infiltration, hemorrhages, and occasionally* 
thrombosis; the parenchymatous, by diffuse 
degenerative changes in the nerve ceUs. When 
the anaphylactic shock is of long duration, 
areas of encephalomalacia are apparent in the 
sscViows CroiiaV) . wwd 

Bertrand described degenerative changes with 
sclerotic areas of microglia after repeated 
shocks elicited by injections of foreign serum 
in animals. In both locabzed and generalized 
experimental anaphylaxis, constriction of the 
pial xessels might be e.xpected This cannot 
be demonstrated, however, owing to the con- 
comitant vasodilatation caused by the asso- 
ciated asphyxia (Finley). But Buermann and 
.Mexander^^ succeeded m produang homo- 
lateral constriction of the cerebral x*ascular 
bed, apart from the anaphylactic shock, by- 
means of intracarotid injections. 

Frna-iL\\. J . Aciapalh Umicrobto! 710,1926 

G a Arch Path 35 5^1.1043 
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lliyahara-”' demonstrated that injection 
of the protein antigen into the blood stream 
of allergized animals brings on hemorrhagic 
infarcts in the brain, while introduction into 
the cistema causes leptomeningitis and “in- 
fiaramation of the blood vessels ” 

As has been mentioned above, a predisposing 
factor — creating a cerebral locus }nuioris re- 
sisteuUae, so to speak — is essential to the 
development of allergic manifestations m the 
brains of animal species that do not, like the 
guinea pig, regularly respond to shock with 
cerebral vascular spasms Thus, Davidoff and 
Kopeloff*^ showed that it is possible aller- 
gically to produce hemiplegia in allergized 
dogs by supplementing the preparatory intra- 
venous horse serum injection with an intra- 
cerebral injection of serum plus agar, thus 
creating a local inflammatory' focus 

Furthermore, recent investigations indicate 
that the central neurones may be primarily 
involved in reactions that at first glance appear 
to be due to allergization of the peripheral 
nerves Thus, as Marbais-”^ pointed out, 
the exposed sciatic nerve — for example, in a 
rabbit or guinea pig sensitized to human serum 
— manifests a decreased faradic excitability 
for some two to three hours after the nerv e has 
been wet with a few drops of the serum, while 
no such change is to be observed when serum 
of any other origin is employed The nerve 
in nonallergized animals gives no evidence of 
an altered degree of excitability following 
application of human serum. Marbais mam- 
tains that this electric hypo-excitabihty is 
wXAxvVmAa.We \t> a change \w Xhe ixmcXvjw woA ui 
the nerve itself, but rather of the central 
neurones. This is shown by the fact that 
when the nerve is severed, it does not react 
in this way to contact with the antigen, nor 
does it do so m a state of narcosis, in which 
cerebral function is suspended. On the other 
hand, when Marbais injected the antigenic 
serum into one hemisphere of the brain, he 
found that the faradic excitability of the op- 
posite part of the body was lowered, and called 
this hemianaphylaxis 

These experiments justify consideration of 
this nervous hypoexcitability as an allergic 

P«>chiat etnfurol japon 42.679,1933 
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phenomenon From this standpoint the drop 
in arterial blood pressure as well as the pre 
lethal loss of \ascular tonus seen m ana 
phylactic shock may be due at least in part 
to hypo excitabilitj of the \asomotor center 
on an allergic basis 

3 IMPORTA^CE OF pHtSlOLOGIC NeRVOUS 
Control on the Course of Allergic 
Tissue Reactions 

Ph j siologic nerv ous control is of the greatest 
importance m the course of allergic hyperergic 
tissue reactions Lasonsky* Wyropajew and 
Jutmann ''®* showed that a brief irritation of 
the nerve leads to an increase in the hyper 
ergic inflammation m the tissues In de 
nervated tissue howeter according to \\>ro 
pajew the picture is quite different about six 
to ten days after the nerve has been severed 
the hyperergic reaction is definitely reduced 
between the tenth and thirtieth day the reac 
tion li any is very weak and thereafter when 
trophic disturbances are present it is impos 
sible to evoke any such reaction at all 
Similarly Buchwald’^” showed in animal 
experiments that ehatation of allergic reac 
tions m the affected extremities is inhibited 
after the sensory nerve fibers are sevtred 
Similar observ ations w ere made in the case of a 
patient suffering from tabes who had lost 
almost all sensation in the lower extremities 
On the other hand Kaiserhng and Math 
ies*®‘® found that blocking of the nerve action 
facilitates the development of the allergic 
tissue reaction in the region supplied and also 
aggravates its course Bereston**** also found 
that in experimentally produced allergic con 
tact deimatitis in patients with neurologic 
d.’.'iocdRr'i (.too-UAvecsfi cool Irtsuios bRtaurjlfigja.^ 
the reactions were stronger on. the normal skin, 
than on that of the affected side but no such 
differences existed with respect to intra 
cutaneous tests with tuberculin or tnchophytm 
All of this indicates the extraordinarily 
important role of the peripheral nervous ^s 
tern in the development of hyperergic inffam 
mations 
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4 The Autonomic Nervous System vnu 
Allergv 

In animal experiments it is poss bic to 
accelerate the course of an inflammation in the 
cutis by sectioning the sympathetic mnerva 
tion The same result can he achieved by 
stimulating the vagus nerve On the other 
hand inflammation will fail to develop after 
the vagus has been severed Of a number of 
experiments available the one reported by 
Kaiserlmg*'* might be cited since it seems 
to be especially characteristic 

Lnder normal conditions introduction of 
serum into the lumen of the appendix of serum 
sensitised animals does not lead to any inflam 
matorv reaction of the appendix On the 
other hand when the antigen is thus admin 
istered after extirpation of the v asoconstnctors 
m the splanchnic nerves or after stimulation 
of the vagus appendicitis ensues Lnder 
otherwise identical experimental conditions 
stimulation of the sympathetics or section of 
the vagus inhibits the inflammatory hyperergic 
reaction 

These studies provide the experimental 
basis for the view that changes in the tone 
of the parasympathetics are significant factors 
in the production of allergic reactions The 
tone may be lowered as in allergic circulatory 
shock or raised as in bronchial asthma and 
allergic gastro intestinal diseases Clinical ob 
servations lend additional support to this 
view It IS well known that an allergic indi 
vidual almost invariably has a labile vegelativ e 
nervous system By temporary inhibition of 
the vasoconstrictors and stimulation of the 
vasodilators it is possible to produce changes 
m motility secretion and absorption — changes 
demonScrab'ie in many aViergic synfiTymes 
in man 

5 Is THE Central Nervous System Capable 
OF Cheating Antibodifs’ 

Is the central nervous system dependent 
upon the antibodies of the blood or is it 
capable of creating antibodies itself’ For 
many years the pathogenesis of tertiary neuro 
syphilis was assumed to be due to the im 
munolc^ic weakness of the nervous system 
This opinion was based on the observation 
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that the ner\-ous s\-stem apparently possesses 
an impermeable barrier between the blood 
and the spinal fluid, and so does not share in 
the antibodies circulating in the blood stream 
But more recent obser\’ations — in sj’philis of 
the central nervous system — seem to refute 
the earlier assumption. For more and more 
cases have been ohser\ed in which, after 
\-igorous treatment, the spinal fluid was found 
to contain W'assermann reagins in consider- 
able titer. According to the modem idew 
(p 472), these must be regarded as genuine 
although unusually constituted antibodies 
We are indebted to Plaut”'* for the first 
definite proof of the fact that the central 
nervous system is capable of forming anti- 
bodies. By means of a special experimental 
technic applied in rabbits, he demonstrated 
that the neiv ous system can, after pxej>atalor>’ 
local treatment, produce all the usual anti- 
bodies (hemolysins, agglutinins, etc ) as well 
as W'assermann reagins Illert reported simi- 
lar findings. On the basis of parallel titra- 
tions for S}’philitic antibodies and isoagglutmins 
made on the serums and spmal fluids of pa- 
tients with neurosj-philis. Wiener and Derb\”“ 
likewise concluded that the siphilitic reagin 
in the spinal fluid of such patients is at least 
in large part formed locally. These authors 
ha%e not as yet been able to discoNtr in pre- 
cisely what part of the nervous sj-stem these 
antibodies are produced 
In this connection the investigations of 
Ba'ilei and Gardner”'^ areinteresting These 
would indicate that the brain and other parts 
of the nervous ^-stem are capable of acting 
as antigens. Immunization of rabbits with 
heat-killed vaccine of Pasteurella boviseptica 
(grown in an infusion broth prepared from 
rat brain) resulted in production of antiserums 
contaming antibodies to the broth as well as 
to the bacteria. Guinea pigs passively sensi- 
tized with these antisemins and injected intra- 
venously t\\ent 3 'four hours later with auto- 
claved extracts of various organs of tats 
responded with severe or fatal anaphylaxis 
only to the extract of brain tissue. Similar 
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results were obtained when white matter of 
normal ox brains or the brains of rabbits ex- 
perimentally infected with rabies were sub- 
stituted for rat brain. The lipoid fractions 
of brain tissue were not anaphylactogenic. 
Kopeloff and Kopeloff*-^ also demonstrated 
antibrain antibodies in the serum of immunized 
rhesus monkevs Complement-fixing anti- 
bodies w ere found in the serum of schizophrenic 
patients after insulin shock therapy by Read, 
Heilbrunn, and Liebert 

B ALLERGIC DISEASES OF THE CEN- 
TRAL XERVOrS SYSTEM 
The foregoing review shows that there is 
justification for speaking of allergic diseases 
of the central nervous system These condi- 
tions manifest themselves in various clinical 
svTidromes: as persistent headaches, as periodic 
headaches with vomiting (migraine), as con- 
vulsive states (epilepsy), as cerebral hemi- 
plegias and monoplegias, encephalomyelitis 
disseminata, pseudotumor, Landrj ’s paralysis, 
Menilre’s sv-ndrorae, neuritis and poljTieuritiS, 
and, finally, as certain psychic disturbances. 
But we must emphasize that, in all cases 
presenting any of the clinical pictures j'ust 
mentioned, it is of course imperative first to 
search for an organic cause Sloreover, one is 
justified in considering a manifestation as 
allergic only after appropriate elimination and 
re-evposure tests have been positiv e 

1. Allfrcic Headvcoes 
Eyennanrv”'* suggested that the term 
"allergic headache” be applied to headaches 
that can be proved to be due to hv-persensi- 
tiveness, but that cannot properly be called 
migra'me because cerebral cortical s.vmploms 
are lacking. 

.Although diffuse headaches can, of course, 
be due to any of a great variety of causes, the 
possibility of an allergic origin should alwavs 
be considered m doubtful and puzzling cases. 

According to Schueller and Wilder,”'^ al- 
lergic headaches are usually diffuse, although 
as a rule they start locally, most frequently m 
the forehead, over the glabella, about the 
eyes, or in the back of the head They usually 
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begin \Mthm three hours after exposure to 
the allergen , sometimes the delaj may be as 
long as eight to twelve hours A given patient 
generally will respond regularly in the same 
length of time The duration is variable 
\\ ithout treatment the condition may persist 
for from ten to twenty four hours, occasionally 
for several days its seventy is dependent 
upon the quality and quantity of the allergen 
involved The headaches often begin with a 
feeling of “stuffiness’ in the nose and with a 
watery nasal discharge they are less frequently 
accompanied by dizziness, abdominal mam 
festations (nausea, vomiting, stomach ache,” 
diarrhea), occasionally bv edema of the face, 
and rarely by edema of the extremities In 
addition, according to Esliu and Dumm,®'* 
marked asthenia and mental disturbances, 
such as loss of memory and somnolence, are 
often present In women, the condition tends 
to be worse during the menstrual period 

Mention of allergic manifestations is often 
found in both the family and personal histones 
of these patients 

The allergens are usually foods, occasionally 
inhalants They can be identihed by the 
methods of elimination, and xe exposure, the 
propeptan diet, and, when necessary , skin tests 

Allergic headaches are possibly produced 
by edema in the brain not unlike angioneurotic 
edema of the skin 

As an example, we may cite briefly the case 
of a colleague who, at about the age of 20, 
began having occasional headaches in the 
morning At about noon these would become 
very severe, almost unbearable, toward eve 
mng, they would dimmish It eventually oc- 
curred to him that he always suffered from 
these morning headaches when he had eaten 
chocolate the previous evening He carefully 
eliminated chocolate from his diet, and this 
resulted in complete relief from the headaches 

Crowe***’ reported the case of a 9 year old 
boy with severe unilateral frontal headaches 
sometimes preceded by a swelling of the lips 
and eyelids Skin tests revealed positive reac- 
tions to various foods of vegetable ongin 
Elimination of the offending ingestanls led to 
disappearance of the headaches and the facial 


EsTU. VI and Dtini J F Rev med cir do Bnail aX 
23 1944 

”>'Csc«F W R J Allergy 13 173 1442 


edema Addition of wheat to the diet again 
produced both symptoms 

Treatment consists, of course, primarily in 
combating the underlying hypersensitiveness 
Additional measures are sy mptomatic admin 
istration of epinephrine or ephedrine, intra- 
venous injections of calcium, and, under some 
circumstances (see below) histamine desensi 
tization 

In this connection the observation of \\ mkel 
man and Moore"** is noteworthy These 
authors report a case of severe allergic head- 
aches due to ephedrine The symptoms dis- 
appeared when the patient discontinued an 
ephedrine nasal spray that had been ordered 
for a nasal allergy, and they recurred with 
renewed use of ephedrine 

2 Miceaisf 

The term migraine designates paroxysmal 
headaches that are usually characterize, m 
the beginning at least, by a unilateral involve- 
ment and by a seventy that may totally 
incapacitate the patient These headaches are 
usually preceded by visual symptoms and are 
often associated with gastrointestinal phe- 
nomena, such as nausea and vomiting This 
explains the layman’s designation of the con- 
dition as a “sick headache” or a “bilious 
headache ” 

It IS now generally accepted that migraine 
IS merely a symptom complex and not an 
etiologically distinct entity Numerous in- 
vestigations undertaken during the past few 
years permit the assumption that one of the 
more important causes of migraine is hyper- 
sensilweness to certain foods and occasionally 
to certain inhalant allergens 

It IS imperative, however, to make sure in 
each individual case that the headaches are 
not due to an eye, ear, or cerebral disease, that 
the condition is not attributable to a sinus, 
tonsillar, dental, or systemic infection, gastro- 
mtestinal or other intoxication, a liver or 
kidney disorder, or endocrine or metabolic 
disturbance, and that there are no underly mg 
angiospasms In other words, the possibility 
of an allergic origin is to be investigated only 
alter the possibility of organic disease, and of 
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all conditions leading to \-ascular spasm, has 
been systematical!}' ruled out. 

fl) PATHOGENESIS OF iHGRAIXE 

Countless theories have been ad\'anced to 
explain migraine. The best known of these 
attribute the condition to disturbances of 
endocrine function, particularly of the OA'anes; 
to acute swelling of the h}'pophysis; to auto- 
intoxication following chronic constipation or 
duodenal stasis j and to reflex action from eye- 
strain due to refracti\e errors It must be 
granted that such disturbances are of some 
significance in the production of migraine, but 
they certainly do not suffice to explain the 


the former and acetylcholine in the latter tv’pe 
fGoldkuhP='). 

Atkinson^ carries this concept one step 
further. He holds that the patients with 
“red” migraine are histamine-sensitive, show- 
ing a postth e wheal reaction w ith pseudopodia 
to an intradermal skin test with O.I cc. of a 
solution of histamine salt m a concentration of 
1:20,000 (calculated in terms of histamme 
base), while those with a normal or histamine- 
insensitive reaction (the “white” or “non- 
atlergic” group) owe their associated S}Tnp- 
toms, especially scotomata, to a primary 
vasoconstriction followed secondarily by a 
vasodilatation producing the headache (Fig. 
391). In this respect, migraine is basically 
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entire pathogenesis of the disease. Widespread 
acceptance has been accorded the vasomotor 
theorj' which accounts for the various phases 
of migraine on the basis of disturbances of the 
cerebral vasculature mediated by the auto- 
nomic nervous system. This theory assumes 
the presence either of vasoconstriction, due t© 
imtation of sv-mpathetic nerves, to explain 
the “white (pale) migraine”; or of vasodilata- 
tion, due to parah'sxs of the sjTnpathetics or 
to stimulation of dilators, to account for the 
“red migraine.” Some authors are of the 
opinion that the vasodilatation may result 
from prolonged vasoconstriction, while others 
differentiate sharply between an angiospastic 
and an angioparalytic tv-pe, partly on the 
ground that the only effective therapeutic 
measures are administration of gviiergen m 
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comparable to Meniere’s svmdrome, which can 
be considered a tjpe of aural migraine He 
encountered both conditions in some patients, 
and others in w horn migraine symptoms merged 
into Meniere attacks. They differ m the 
location of the impact — the cerebral hemi- 
sphere being involved in migraine, the laby- 
rinth in Meniere’s — although what determines 
location or laleralit} is not apparent. They 
abo differ in the frequency of occurrence of 
the two groups, the primaiy vasodilator being 
relatively small in Meniere’s sv-ndrome, while 
in migraine the proportion, if not reversed, is 
at least more nearly equal. In Atkinson’s 
opinion, rational therapy of each type should 


*”CoLDKCHt, E Vcta psychLit. ct neufo! ID. SS, l9Jj. 
« Atdsws. M Vnn Int Mfd. 18 r97. W 1 



794 


AliERGY 


be directed to the underlying \aseulard>sfunc 
tion and requires different measures Accord 
ing to Farmer the present authors and 
others however actual histamine sensitnity 
does not occur without denying that release 
of histamine from the tissues ma> plav a part 
in \ascular headaches In cases with recur 
ring headaches when no organ c cause can be 
found and dietary measures do not cause im 
provement Lieder “ ^ advocates a provocative 
histamine test b> giving 0 3 mg of ) istamine 
base subcutaneousl} as originally suggested 
by Horton 

Pelner and AibeP^* have attempted to 
distinguish a group of vascular headaches in 
patients skin sensitive to acetjlcholine as well 
as to histamine and have based a le' pro 
stigmme therapy on tins lheor> 

The fact that vasomotor changes in the 
blood vessels of the brain ate responsible for 
migraine attacks was proved experimentally 
so to speak b> Goltman His patient a 
woman who had suffered from migraine for 
jears had sjmptoms suggestive of a brain 
tumor and an exploratorj craniotomy was 
therefore performed Operation revealed a 
tense nonpulsating dura WTien the dura was 
opened a considerable amount of ffuid was 
expelled under increa«ed pressure On this 
basis the diagnosis was revised to that of 
cerebral edema and idiopathic migraine A 
depression about 1 inch in diameter remained 
after the operative wound had healed en 
abling Goltman to make the following im 
poTtant observations After ingestion of cer 
tain foods especially wheat attacks of migraine 
regularly occurred in about twenty four hours 
They were initiated b> vasomotor spasm 
manifested bj blanching of the face which 
increased to the point of a w ell defined pallor 
before the onset of the headache during this 
phase the usual depression in the region of 
the opening in the patient s skull was still 
present With the onset of the headache 
however a visible and palpable swelling tense 
and definitel) fluctuating became evident at 
this site Goltman explains this as a second 
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arj vascular dilatation with resulting edema 
of the brain The latter is responsible for a 
temporary disproportion between the \ ilume 
of the cranial contents and that of the cran al 
cavity thus causing the severe headache 
If Goltman s observation maj serve as a 
basis for generalization some cases of migraine 
are to be regarded as a local cereb a angio 
neurotic edema just as various other allerg r- 
manifestations in other organs are known to be 
due to angioneurotic edema Quincke ’’^held 
the somewhat similar view that migraine is 
caused by a circumscribed edema of the 
meninges He based this assumption on the 
observation ti at 7 of his patients who suffered 
from angioneurotic edema were subject to 
sudden attacks of migraine like headache 
This idea finds further support in the investi 
gat oils of English roentgenologists Diodrast 
was injected into the carotid arteries during 
the prodromal stage of migraine In this 
phase the arteries of the brain appeared sharply 
and clearly outlined but when the diodrast 
was injected after the headache had really 
started the outline of the cerebral arteries 
was hazy Ibis change was interpreted as 
ind eating that the cerebral arteries were in a 
state of spasm thus forcing some plasma into 
the perivascular tissues This they believe 
causes the headaches which wane and finally 
disappear as the extravasated serum is re 
sorbed 

This concept was indirectly confirmed by 
the observation of Redisch and Pelzer**'^ that 
there is a regular tendency of the capillaries 
of the skin at the cuticle base and of the 
mucosa of the lower lip to become indistinct 
or blurred m outline during migraine at 
tacks rollovving an injection of ergolamine 
tartrate there was a definite increase in capil 
lary visibility These authors believe that the 
distmctness of the capillary outlines is directly 
related to the transudation or exchange of 
fluid through the capillary wall Presumably 
the cerebral vessels undergo similar changes 
Since fort-cd water intake resulted in migraine 
attacks m the majority of instances m the 
period of water retention following the period 
of excess excretion along with an associated 
blumngof the capillaries they concluded that 
thereisa relationship between the fluid balance 

*« Red SCB W ind Peleer R H Am llta I J 26 sH Jill 



Allergic Diseases of Xfrtoto System 


795 


of the body, the state of the peripheral capil- 
laries, and the mi'p'aine attack. Mueller®** 
had pre\’iously pointed out that persons with 
changes in capillan' form and diameter tend 
to have an increased susceptibilitj to \-aso- 
motor disturbances, allergic predisposition, 
and migraine. 

In opposition to the concept that vaso- 
constriction followed by vasodilatation is the 
cause of migraine attacks, Graham and 
A\'olfr-*® have de\ eloped the theory- of hypo- 
tonia and distention of certain cranial arteries. 
These authors base their stand on the fact 
that all the substances capable of reducing 
the amplitude of pulsation of the cranial 
vessels also ser\ e to abate the pain in migraine. 
Schumacher and Wolfl®’^'' found that the pain 
in migraine headaches is independent of 
changes in intracranial pressure. Thej sug- 
gest that the preheadache disturbances result 
from occlusi\ e vasoconstriction of the cerebral 
arteries, while the headache itself is caused 
by dilatation and distention of the branches 
of the e.\temal carotid arteries, the relief 
afforded by pressure around the head would 
confirm this concept On the basis of careful 
studies of the effect of ergotamine tartrate m 
migraine, Pool, \on Storch, and Lennox®**' 
agreed that the pain is not e.vplained by an 
abnormality* of intracranial pressure or spasm 
of cerebral vessels. Von Storch”* tentaiiveK 
suggested that the mechanism consists of 
overstimulation of the dural, and possibly 
extracranial, periarterial plexuses through the 
medium of h)*potonic dilatation of the vessels 
m question. On the other hand, Scott”” 
places the dilatation in the meningeal arteries, 
and Best and Taylor”” m the pial vessels, 
preceding spasm accounting for the prodromal 
symptoms. Torda and Volff”” have recently 
pointed out that after sex eral hours of migraine 
the branches of the external carotid arteries 
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become more prominent, pipelike, and less 
readily compressible, and that the pulsating 
or throbbing nature of the headache may turn 
into a steady ache They postulated that 
after sustained dilatation, thickening or edema 
of the muscular and adventitial structures of 
the '•essels occurs. Microscopic examination 
of sections of the temporal artery of patients 
during attacks of migraine actually revealed 
thickening of the arterial wall. 

In summary, a mass of evidence indicates 
that migraine is of vascular origin, although 
there is no agreement on the location, nature, 
and sequence of the \ascular changes. 

A) ALLFRCIC BASIS OF MIGRAINE 

For over a century the French have been 
calling attention to the high incidence of 
migraine m patients with asthma, dermatitis, 
and urticaria But it was not until some 
thirty years ago that the allergic nature of 
many cases of migraine was first demonstrated 
by Laroche, Richet, Jr . and Saint-Cirons,'“' 
then by Pagniez and his collaborators®*” in 
France, and by Brown®*” m .\merica How- 
ever, credit must be gixen to Vaughan,®*”®' 
Balyeat,®*" Eyermann,”*® and Rowe”**®” 
for employing conciusixe elimination and ex- 
posure experiments, on large series of cases, 
to proxe the importance of allergy m the 
etiology of migraine. 

The allergen is likely* to be a food, usually 
a food of vegetable origin. Lieder®*” found 
hypersensitiveness to food in 28 of 52 patients, 
23 of whom had other major allergic diseases. 
Wheat has most commonly been identified as 
the causative agent (Tuft,®’” Hill,”” Golt- 
man,®*” Vaughan,”” Conwell and Kurth,”” 
and others). Chocolate is m second place 
(Pagniez,”*® Hill,”’® Vaughan,®' Balyeat,®'" 
Urbach) AU'arez'®' lists the offenders m 
order of frequency as chocolate, onions, milk, 
peanuts, cabbage, eggs, pork, apples, coffee, 
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cucumbers, beef, and oranges Unger***^ was 
able to bring on migraine bj feeding his pa 
tient cauliflower, broccoli, Brussels sprouts, 
asparagus, and curly endue, furthermore, at- 
tacks of migraine were deliberately induced by 
injections of extracts of these foods 

Among animal foods eggs seem to be of 
special impoitance (Vaughan,**’’ Urbach) 
Cases due to milk have been described by \\ olf 
and Unger***^ and Randolph In the lat- 
ter’s patient, severe attacks were induced by 
merely working in a formula room and by an 
intradermal skin test 

Gerson considered table salt as an important 
allergen The present writers, howex'er, are 
of the opinion that ealt itself is rarely the 
allergen, the elimination of table salt, as well 
as of sugar (Foldes and Wagner Jauregg), is 
effective because the subsequent dehydration 
tends to pre-vent cerebral edema This as 
sumption IS supported by the fact that a salt 
and sugar free diet does not control the 
migraine attacks until considerable tune has 
passed, on the other hand, when the allergen 
IS eliminated, they stop within one or twoda>s 

Next in order for consideration are the 
inhalant allergens, especially chose that have 
distinct odors (roses, violets, certain perfumes, 
turpentme, naphthalene, tar, etc ) Other in 
halants include insect powders and sprays 
(Goltman®**®), house dust (Vaughan**), and 
the emanations from intestinal worms, which 
may cause migraine in laboratory workers 
Goltman’s investigations are of importance 
in showing that inhaled substances are rapidly 
absorbed, e g phenolsulfonphthalein intro- 
duced into the accessory sinuses was demon 
strable in the urine ten minutes later Serv- 
ice**®* reported migraine as a delayed reaction 
to penicillin injections 

Kaemmerer*®* pointed out that migraine can 
occasionally be caused by bacterial allergy 
He reported cure of a case by removal of a 
granuloma of a tooth 

According to Lichtwitz,*®* endogenous al 
lergens play a more important idle in the 
pathogenesis of migraine than do exogenous 
allergens This theory has since found con- 
firmation — at least as regards premenstrually 
occurring migraine — in successful deallergiza- 

sw'tNgES L J AlltrgylJ 197 19J1 
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tion by means of autogenous serum withdrawn 
before the menstrual period (Cameron,”* 
Urbach*”*) Moffat**^® felt that the good 
results obtained with small doses of the 
gonadotropic factor of pregnancy urine in his 
senes of patients with menstrual migraine was 
attnbutable to desensitization to this sub- 
stance The writers are of the opinion that 
many cases in which there are regular attacks 
of migraine following constipation, other in 
testinal disturbances, and physical as well as 
mental fatigue, can be similarly attributed to 
endogenous allergens 



OP Micraine in Four Generations 

In addition to the actual allergens, pre- 
disposing factors (see p 52) are also of great 
importance m migraine Of these, heredity 
is undoubtedly the most decisive The liter- 
ature abounds with family trees in which 
migraine is seen in four and even more gen 
nations, and it must be noted that in the 
great majority of instances the affliction is 
transmitted through the females Figure 392 
represents the genealogj of one of the writers’ 
own patients Balyeat*®'* published numer 
ous examples that show how frequently other 
allergic diseases are found in the families of 
migraine patients Ilanhart**** contributed a 
senes of thirty-five family trees with a high 
incidence of migraine and pointed out that 
the members of these families were afflicted 

<M Moffat U BI J> M A 108 612 1917 
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with a great variety of allergic diseases. Ex- 
amining a series of 100 children of parents with 
migraine, Bray'* found that S2 per cent were 
allergic, and that of 209 close relatives, 112 
suffered from migraine, 65 from asthma, 11 
from hay fever, 11 from dermatitis, 6 from 
epilepsj-, and 4 from urticana. In 73 per cent 
of these cases, only one parent had migraine 
(in 57 per cent the mother, in 16 per cent the 
father). In. 22 per cent of the cases both 
parents had been afflicted, and in 5 per cent 
there was a historj* of migraine m a blood 
relative. Bray makes the comment that he 
found an unusually high incidence of migraine 
among the mothers and aunts of asthmatic 
children. 

In a series of 452 cases of asthma, the senior 
author*^ elicited a family history* of migraine 
in the close relatives of 23 per cent of the 
female and in 13 per cent of the male asth- 
matics, It is worthy of note that we*" have 
obser\ ed the same high incidence of migraine 
in the parents and siblings of urticana patients, 
and here, too, much more frequently among 
female than among male cases. These figures 
surely seem to indicate the existence of an 
intimate relationship between asthma and 
migraine, as well as between urticaria and 
migraine. 

From the point of Anew of heredity, there 
seem to be two tjpes of migraine: one in which 
the migraine is the principal disease, trans- 
mitted from generation to generation according 
to the mendelian law, and chiefly through the 
female, as a dominant but not sex-linked char- 
acteristic; and the other, a tj^pe in AAhich the 
migraine appears alternately with other alleigic 
manifestations in allergic indmduals and their 
families This frequencj- of allergic sj-mptoms, 
both in the patient and in his immediate famOy, 
is another important indication of the alleigic 
origin of certain cases of migraine. 

In the light of our present understanding, 
certain generally recognized predisposing fac- 
tors — e g., ph 3 -sical and mental fatigue, emo- 
tional upsets, endocrine disturbances, toxic 
conditions — ^ma\' often be contributor}* factors 
in migraine. HowcA’er, thej' ma\* in some 
cases e\'en be responsible for allergization bj* 
inducing the formation of endogenous sub- 
stances that maj' be allergenic per se (endoge- 
nous allergens). 


f) SAJIPTOilATOLOCY 

From the clinical point of \*iew, four distinct 
stages can be obser\ed m migraine: the prod- 
romal state, the aura, the attack, and the 
postmigramous sj-mptoms. 

First of all, it must be said that the indi- 
A'idual case does not necessarily have all the 
SA'mptoms, although most of them are usuallj* 
present. The same patient may show different 
SA-mptoms in different attacks. Sometimes, 
as will be shown below, one stage or another 
may fail to appear. Fmalh*, it should be noted 
that the clinical picture in children A-aries con- 
siderably from that in adults. 

In adults, the prodromal period is introduced 
either by a mild to severe feelmg of depression, 
or by ph>'Sical and mental h\'peractiA'itA'. 
Many patients mention haAing enjoyed ab- 
normally sound sleep during the night pre- 
ceding the attack. There ha\e been many 
reports of abnormal hunger on the day before 
the attack. 

The aura is especially charactenstic of 
migraine Immediately before or early in the 
course of the attack, the patients haA*e one or 
more of the follow ing 5>*mptoms Most com- 
monly there is a nsual aura, in the form of 
scintillating scotomata, blurring of A’ision, a 
sensation of zigzag “lights,” and hemianopsia; 
second in order of frequenc>’ are photophobia 
and Aerligo, often nnld but sometimes \txy 
pronounc^. Verx* frequently there are sensorj' 
disturbances in the form of paresthesias, 
usually of the extremities, and described as 
feelings of tmghng or numbness. Olfactory' 
SA'mptoms, such as hallucinations of smell and 
taste, are not infrequenth* found. Auditor}* 
symptoms (tinnitus, temporar}* diminution of 
hearing) and motor disturbances (transient 
paresis of the extremities, motor aphasia, 
drooping of the eyelid of the affected side) are 
rarely obser\-ed Finall}, A*asomotor disturb- 
ances are often encountered (pallor or con- 
gestixe reddening of the face prior to and 
dunng the attack, sweating) 

About one to three hours after the beginning 
of the sensor}*, motor, or \*asomotor s}*mptoms, 
the scAere headache starts; it is confined to one 
side of the head in about two-thirds of all 
cases In many cases, the same side is in- 
A*ariab\y affected, while in others the laterality 
may differ or alternate in successi\e attacks. 
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Some patients awaken in the middle of an 
attack, having passed through the aural stage 
in their sleep under these circumstances they 
generally complain of having had unusually 
terrifying, nightmarish dreams The atta<^ 
Itself IS not only painful, but is accompanied 
by a feeling of weakness and extreme depres- 
sion Many patients become mentally con- 
fused, or at the very least their thinking is 
retarded and their memories impaired At 
first the pain is localized in the temporal or 
frontal region in the vertex, or in the occipital 
area but may then become generalized The 
duration of the attack may be anywhere from 
two hours to two days the average is ap- 
proximately ten hours (Balyeat*^'*) The 
intervals between attacks also vary consider 
ably, but are usually fairly constant in the 
individual case Onset of the pain is com 
jnonly accompanied by nausea, less often by 
\ omiling OccaMonally, abdominal pam domi 
nates the picture to such an extent that it 
gives nse to errors in diagnosis Kelhng,*^’ 
Todor and Kunos,*"** Bray ” and others have 
reported the appearance, during attacks of 
migraine, of symptoms clinically typical of 
gallbladder disease or appendicitis, with the 
result that unnecessary operations were per 
formed A case of Urbach’s illustrating 
this situation was reported by Bauer**'® 
During a migraine attack the patient suffered 
such violent pain in the right side of the 
epigastrium that a laparotomy was performed 
No stones were revealed, but the sphincter of 
Oddi was found to be obstructed by an acute 
edema, probably of allergic nature These 
cases are most probably to be interpreted as 
the result of vascular spasm, and differ from 
■I'nt cifi^cmi'i tiairips lA ringia-nit vilif -wtAi 
respect to their localization Therefore, the 
designation abdominal or iisceral migraine 
seems most appropriate 

It happens occasionally that an attack of 
migraine does not complete its full cour<« 
That IS, It appears only in the form of a so- 
called “migrainous equivalent” (santillating 
scotomata, hemianopsia, aphasia, abdominal 
pain, and the like) 

As mentioned, the symptoms presented by 
children are rather unlike those of adults 
In children the prodromal manifestations are 
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fat^e loss of appetite abdominal discomfort, 
constipation, and, fairly often, slightly or 
markedly elevated temperature Visual phe- 
nomena are almost totally lacking in the aura 
The attack is nearly always accompanied by 
ketotic vomiting followed b>' recurrent very 
painful intestinal colic, with small bowel 
movements These abdominal symptoms may 
be so pronounced that they completely domi 
nate the picture, with the result that the 
accompanying headache is overlooked Fur 
thermore, it is important to note that in young 
children migraine may manifest itself ex 
clusively as so called cyclic vomiting How- 
ever, according to Bray,” this can be differ- 
entiated from true” cyclic vomiting in that 
the latter condition responds to administration 
of glucose and also characteristically is ac 
companied by a high acetone content in the 
urine and m the breath Vaughan”’* is of 
the opinion that cyclic vomiting m childhood 
migraine is attributable to a cerebral edema 

In both children and adults, the attacks are 
followed by a postmtgrainons stage after the 
headache and the gastro intestinal symptoms 
have subsided, the patient is often completely 
exhausted and usually v ery sleepy In addi 
tion, he feels a generalized body soreness, as 
though he had been beaten Finally , there is 
often polyuna and a discharge of thin mucus 
from the nose Instead of having a strong 
desire to sleep, as adults have, children are 
often restless and unable to sleep during this 
stage, fits of crying have often been observed 

d) DIAGNOSIS 

Not every headache — even of demonstrably 
allergic origin — should necessarily be regarded 
iOi imgrame ^'ne fiiagiiusui tA 

migraine is to be made only when the head 
aches appear in sudden violent attacks 
accompanied by certain manifestations of irri- 
tation of the cerebral cortex, such as santil 
fating scotomata, hemianopsia, and pares 
thesias On the other hand, the fact that the 
symptoms begin suddenly and violently does 
not in itself conclusively prove that the con 
dition is migraine, for these characteristics are 
also observed in the “histaminic cephalalgia” 
of Horton Von Storch*^*’ states that of 
the four cardinal symptoms of migraine — re 
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current hemicranial headache, visual disturb- 
ances, gastro-intestinal S}Tnptoms, and 
hereditary’ migraine diathesis — it is necessary 
that at least the first of these and one other 
be present before a diagnosis of migraine can 
be considered, and that three should be present 
before it can be certain To this many 
authorities would add relief from ergotamine 
tartrate administered early m the attack as at 
least suggestively diagnostic, since this drug 
rarely influences headaches of other origins. 

Before a definite diagnosis of migraine is 
made, the following possible causes of head- 
ache must first be excluded: eyestrain or other 
eye conditions; nasal obstruction or paranasal 
sinusitis, nasal or upper respiratory allergy, 
neurologic conditions such as trigeminal, 
glossopharyngeal, and other neuralgias, brain 
tumor, and cerebral trauma; cardiov’ascular 
diseases such as hypertension , nephritis, cervi- 
cal arthritis; myalgia and myositis of the 
muscles of the cranial, cen-ncal, and pharyngeal 
muscles, primary and secondary fibrositis, 
peHc disorders; infections, including syphibs, 
and psychogenic disorders (conversion hys- 
teria). Aside from the aforementioned fea- 
tures, one of the outstanding symptoms of 
migraine is its periodicity'. Headaches due to 
other causes are generally of more protracted 
and constant type 

Migraine must be differentiated from 
‘^istaminic cephalalgia,” sometimes known as 
“erythrocephalalgia.” Horton®-' contributed 
a splendid study in which he clearly drew the 
line between this group of %ascular headaches 
and migraine. He pointed out that clinically, 
and particularly in its e.\ceUent response to 
histamine therapy, the former condition can be 
readily differentiated from migraine, and that 
subcutaneous injection of 0.1 mg. of histamme 
can e^oke headaches in patients subject to 
the histaminic type of attack. Histaminic 
cephalalgia is characteriied by unilateral head- 
ache, usually beginning in the later decades 
of life and more common in males than in 
females. The laterality of the pain tends to 
be constant in a gi\en patient. It is of short 
duration, generally lasting less than an hour. 
It commences and often terminates suddenly. 
These attacks are almost ne\er accompanied 
by visual disturbances or by gastro-intestinal 


symptoms. Swanson,-®^ however, described 
a case with constriction of the visual field on 
the homolateral side, as well as severe nausea 
and vomiting, and the junior author has seen 
the latter symptoms in mild degree in two 
cases. The headache is associated with pro- 
fuse watering and congestion of the eye, 
rhinorrhea, increased surface temperature, and 
frequently- with swelling of the temporal ves- 
sels, all on the involved side of the head only. 
There is no hereditary background for the 
occurrence of these attacks Xo specific al- 
lergy has been demonstrated as being related 
to this syndrome On the basis of recent 
publications by J R Williams®*' and \\ il- 
helm.®*- Fonnan®*^ has tabulated the differ- 
ential signs and symptoms of histaminic 
cephalalgia and migraine (Table 62) The 
former tv’pe of headache responds rather 
promptly to subcutaneous injections of his- 
tamine diphosphate, given twice daily for 
approximately from ten days to three weeks.* 

H L \\i!liams'”^ has defined a syndrome 
of myalgia of the head, which appears in the 
third decade of bfe or later, probably as a 
manifestation of physical allergy, and which 
must also be differentiated from migraine. 
The symptoms are precipitated by exposure to 
phy-sical stimuli such as drafts, changes in 
temperature, changes m atmosphenc pressure 
with approaching storms, emotional stimuli, 
and aruxiety states There is circumscribed 
tenderness of the origins, attachments, or 
stiffened portions of the belly of certain 
muscles, and while more than one may be 
affected, the involvement is usually unilateral 
The involved muscles may include the trape- 
zius, sternocleidomastoid, splenius capitis, 
temporalis, occipitofrontalis, or any of the 
pharyngeal muscles. The pain is of the deep 
or smooth type and the distribution of its 
referral is independent of that of the spmal 
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'Horton recommeoiL the following schedule, using a I cc 
ampule coutaining 0.275 mg of histamme diphosphate, equiialeot 
too Img ofbintammebase an initial subcutaneous dose of OJicc . 
with mcrease of the dose successrv ely es ery second day by 0 On cc , 
pcoeuled there are no untoward efiects, such as severe Bushes and 
headaches, until a total dose of 1 cc is reached, thereafter, mam- 
tenaoce doses of I cc each. A great many ca,es cannot tolerate 
more than one-tenth to one-Bf th of the dosage cited 
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roots The pain may be reproduced bv pres 
sure on the tender spots or b> injection of 
histamine or ]iypertonic saline solution into 
the involved part of the muscle, and it may 
be abolished by infiltration of procaine into the 


The allergic nature of migraine is not neces- 
saril> proved by cessation of the attacks after 
a ^stematic change in the patient s diet 
To make the diagnosis of an underlying allergy 
certam, the attacks must recur after admm- 


Table 62 — Thjjerenltal Dtaptoats 0 } Chrome 1 ascidar Readaehes [after Torman^'>^’^ 


Sign or Symptom 

Histam Euc Cephalalgia 

1 M„ 


His 

ro»v 

Onset 

More often later in life 

Younger group 

Mode ol onset 

Acute ID onset 

Preceded bj aura 

Time of onset 

Often at night before retiring 

Any time daj or night 

Duration 

Short attacks with abrupt termina 

Hours to days 

Location 

Almost always unilateral 

Unilateral or whole head 

Nausea and vomiting j 

No nausea or vomiting 

Severe nausea and vomiting 

Visual disturbances 

None 

Present before and during 

Familial history 

None 

Familial history (85-90%) 

Allergic history 

None or coincidental 

Usually found 

delation to menstruation 

None 

1 Often 


1 Peisicat Findiiss 

Flushing of affected side 

Usually present . 

Only occasionally 

Lacrimation 

On affected side in average case 

1 None 

Rhinortheo. on affected side 

Present , 

1 None 

Increased skm temperature 

On affected side I 

None 

Tenderness over external carotid 
artery or temporal on affected 
side 

Occasionally present j 

Present 

Relief from sitting up or standing 

Relief 

No relief 

Tenderness of «alp afterwards 

Usual 1 

1 None 


1 Laaoeatoav FivpinwS 

Leucocyte count 

Normal j 

Eosmophilia (o 16%) temporary in 
large percentage of cases 


T.eaf 

UENT 

Epinephrine 

Prompt relief 

No effect 

Histamine 

Will induce attack and gives excel 

Will not induce an attack but may 


lent result with the desensitiza 
Hon regimen 

help in non specific way 

Ergotamine tartrate 

No effect 

Best available treatment uill stop 


latter, but not into the region of reference 
No structural changes hav e been demonstrated 
In certain cases, evidences of \asodiIatation, 
mucoid nasal secretion, tinnitus, \ertigo, and 
the like are present on the homolateral side 
during the attack The recommended treat 
ment is niacm (nicotinic acid), at first by 
injection and later by mouth 


istiation of certain foods or exposure to certam 
inhalants, and must fail to appear on a\ oidance 
of the given agents, or when propeptans have 
been properly administered 
In practice, one of the following procedures 
IS recommended for identifying the allergenic 
foods 

(1) A strict elimination diet, on the basis 
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of evidence supplied by the patient’s histor>’. 
If the patient remains free of sjTnptoms for 
some time on this diet, he is then gi\-en a large 
quantity of the suspected food each morning 
for two days. If this precipitates an attack 
of migraine, it is evident which food or foods 
are responsible. 

(2) Strict adherence to a propetan diet (see 
p. 190). If no migraine attacks appear after 
several days of this regimen, a certain pro- 
peptan — e.g., wheat or milk — is omitted, but 
the corresponding food is given Subsequent 
appearance of the sjTnptoms definitely indi- 
cates the offending food. 

Inhalant allergens are best identified by 
appropriate nasal or bronchial tests. 

The results of scratch and mtracutaneous 
tests are to be evaluated with considerable 
caution. For, as is well known, the elimination 
of a substance or substances producing positive 
reactions on skin testing is often therapeutically 
ineffective; on the other hand, allergens that 
actually elicit attacks of migraine not infre- 
quently fail to yield positive skin reactions. 
This does not mean that skin tests may not 
be performed; but it must always be remem- 
bered that the results are to be considered 
specific only in so far as the>' coincide with 
clinical observations. 

e) TREATSIENT 

There are three aspects to the management 
of migraine: the prophylactic, the etiologic, 
and the sjmptomatic, the latter comprising 
measures employed both during and between 
attacks. 

Prophylaxis 

The only trul}' effectiv’e prophylactic meas- 
ure would be to persuade an individual suffer- 
ing from migraine not to many' anyone suffer- 
ing from the same affliction, or at least not to 
have any children. However, since migraine 
patients are quite often talented and highly’ 
intelligent personalities, such advice would 
seem to be improper as far as the interests of 
the community are concerned, ^\'hen the 
causative allergic factors — whether foods or 
inhalants — can be identified, and when hypo- 
sensitiaation is impossible, the patient should 
carefully avoid e.xposure to the allergenic 
agents. 


Furthermore, all predisposing factors should 
be ebminated, if possible. It must be borne 
in mind that physical and mental fatigue, and 
also emotional and depressed states, definitely 
play important roles in this respect. The 
patient must be advised to pursue an easy, 
smooth tenor of life, physically and emo- 
tionally (Unfortunately such advice is not 
so easily' followed in practice.) Furthermore, 
the possibility of eyestrain should be carefully 
considered and any existing condition cor- 
rected In addition, elimination of all foci of 
infection should be attempted 

Eltologic Treatment 

When one or more foods have been definitely 
identified as responsible for the attacks, and 
when these food items are such that they can- 
not readily be eliminated from the nornial diet, 
deallergization by oral methods (ingestion of 
minute quantities of the foods in increasing 
amounts, according to the technic descnbed 
on p 301), or species-specific propeptan 
therapy (p. 217) is indicated. 

The following case may serve as an il- 
lustration. 

\ patient 42 \ears old had been suiTenng from 
migraine attacks ever since his earlj >outh, his grand- 
mother, mother sister and his ore child, now 13>ears 
of age. were similarK affected The patient’s family 
histor> also included other allergic diseases His 
father suffered from urticana attributable to eating of 
crabmeat His brother had dermatitis due to woolen 
shirts and stockings Since the patient claimed that 
he alwajs had migraine after eating chocolate, oral 
eitperiments were made with cocoa and with various 
forms of chocolate Regularlj , some four hours later, 
the patient responded with severe migraine on the right 
side, uncontroUable vawning. and a noticeable swelling 
of the right upper evelid These manifestations sub- 
sided after injections of epinephrine or caffeine Pre- 
hrmoary administration of 10 tablets of cocoa propeptan 
were effective m preventing onset of the migraine It 
was possible rapidlj to reduce the propeptan dose 
during the next few da> s Finally, within sixteen dav s, 
the patient tolerated chocolate perfectl> 

Von Eiselsberg*®’* reported similar good 
results with propeptan therapy in migraine. 

When inhalant allergens are known to be 
the responsible agents, specific hyposensitiza- 
tion (p- 203) may be attempted. 

In cases of menstrual migraine, Cameron*®* 
and the wTiters®*^ have had gratifying results 
mEisecsbesc. R P VOS- Wi«n. klin. Wchojchr. « 31’, 1932. 
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\\ith desensitization by means of the patient’s 
own serum 

Techvic TTe blood is withdrawn two or three 
dajs before the beginning of the menstrual period 
w hen the first slight headaches are beginning to be felt 
The blood is centrifuged and the serum preserved in 
sterile ampules Merthiolate (0 01 pet ceoO is added 
When the menstrual period is over 02 ce is injected 
intracutaneouslj every other daj until the beginning 
of the nest menstruation Four injections are given 
in the same skin site, then a new site is chosen for the 
next four andsoon Alter two or threeof these senes 
the premenstrual headaches are usually greatly allevi 
ated and sometimes entirely eliminated 

In other cases of menstrual migraine, good 
results can be achieved with appropnate 
hormonal substitution therapy (ovarian, cor 
pus luteum, and pituitary extract) According 
to O’Sullivan’®” proper endocnne therap> 
depends on the recognition of the underlying 
pathologic process (1) for women with head- 
aches definitely related to the menstrual 
period and those of the Lorain Levi pituitary 
type, placental estrogenic substance, (2) for 
women whose migraine is associated with the 
menopause or with previous oophorectom> or 
hypo ovarianism alpha estradiol benzoate, (3) 
for those with intense exhaustion just before 
attacks and with low basal metabolic rates, 
thyroid, even in underweight patients, and 
(4) for patients of the 'pituitary type,” 
pituitary extract Glass’®” also obtained 
good results with estrogen therapy in patients 
with menstrual migraine who had a low estro 
gen excretion and high gonadotropin excretion 

When, in a given case, the personal or 
family history suggests that the migraine is 
ol allergic nature — though the allergen cannot 
be demonstrated — metaspecific desensitization 
methods are mciicatecl T or this purpose 
peptone, tuberculin, typhoid vaccine, and 
autohemotherapy are most suitable (See 
chap XII for details ) 

Symplomatic Treatment of the Acute Attack 

While an attack is in progress, the patient 
should lie down, with an ice cap on his head, 
in a darkened room Relief is often afforded 
by a colonic irrigation or a high enema 
Medicinal treatment should be instituted as 
promptly as possible Numerous clinical and 
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experimental investigations of the past few 
years (Lennox and von Storch) have high 
lighted the efficacy of ergotamine tartrate 
(marketed under the name gy?iergen) in mi 
gramous headache In general, the mtra 
muscular route is recommended, with a dose 
of 05 to 1 cc (containing 0 25 to 0 5 mg), 
this may be repeated in one hour if necessary 
The optimal success with the smallest dose is 
achieved m the early stages of the attack — 
namely, at the onset of the first prodromal 
symptoms Relief from cephalalgia, and also 
from visual symptoms, paresthesia, photo 
phobia and abdominal pain will occur within 
from fifteen to thirty minutes after intravenous 
injection, within from forty five to ninety 
minutes after treatment by the subcutaneous 
route, and m from two to three hours following 
oral administration The symptoms, once 
they have been aborted, rarely return Vomit 
ing, nausea, weakness, and prostration, on the 
other hand, do not respond to ergotamine 
tartrate, least of all when the drug is admin 
istered at the height of the attack Oral 
treatment should be reserved for mild forms 
not associated with emesis Three tablets 
(3 mg ), taken as early m the attack as possible, 
bring relief in some 60 to 90 per cent of these 
cases Some authorities advocate repeated 
doses, up to a total of 10 or 12 mg The drug 
13 effective when the tablets are allowed to 
dissolve under the tongue When vomiting 
or nausea has become established, medication 
by mouth is impractical It should be noted 
that ergotamine is largely ineffectual m iiead 
aches of other than migrainous origin 

When gynergen has once proved effective 
in a given case, the patient will respond favor 
ably tn the dru)^ mall suhseoyent attacks., and 
should be taught to give himself the injection 
just as soon as the headache commences or 
when prodromal symptoms appear In mild 
cases such patients should try to abort the 
attack bv promptly taking 2 tablets of 1 mg 
each 

Some patients may experience muscle pains, 
slight transitory dy spnea, nausea, and \ omitmg 
as after effects of the drug These symptoms 
can be relieved almost immediately by intra 
venous injection of 10 cc of calcium gluconate, 
and/or an injection of 1/100 gram of atropine 
sulfate Other untoward effects include stiff- 
ness of the joints, a sense of constriction m the 
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throat, hea\Tness of the chest, and burning 
and tingling of the fingers and toes Ergot- 
amine is contraindicated in pregnann.*, thyro- 
toxicosis, coronary and hepatic disease, acute 
infections, and hj'povitammosis, especially 
C-deficiencx’. In patients with peripheral 
obliterative Nxiscular disease it should be used 
with great caution, if at all. Carter^' re- 
ported a case with cardiac manifestations after 
a single injection, attributable to mdixidiial 
sensitixity. 

A decreased susceptibility to migraine can- 
not be achiex ed ex en by prolonged treatment 
wnth gxTiergen. This fact, and the danger of 
ergotism following more or less continuous 
administration of the drug, are reasons for 
restricting its use to actual attacks .\s an 
exception to this rule, how ex er, gx-nergen may 
be administered as a prophx lactic, shortlx be- 
fore menstruation, m cases of menstrual 
migraine. 

The mechanism of the action of gx-nergen 
has not as xet been thoroughly elucidated. 
Generally speaking, there are now two schools 
of thought on the subject. The first believes 
that the effect of gx-nergen is due to its stimu- 
lating action on the smooth muscle of the 
vessels of the brain. Experimental studies, 
carried out chiefly by Graham and Wolff, 
give strong support to this theorx- The 
second school attributes the effect of gx-nergen 
to its specific sx-mpaihico-depressant proper- 
ties, which serve to change the sx-mpathetic 
tonus and relieve the x-asomotor disturbances 
of the vessels of the brain. In the latter re- 
spect the drug’s action is the reverse of that 
of epinephrine. Von Storch points out that, 
in contrast to epinephrine, g\-nergen has a 
vasoconstrictix-e effect of long duration, which 
might perhaps e,xplain the specific action of 
the drug. 

new derix-atixe of ergotamine, dihydro- 
ergotamine (DJTE.-45), is claimed to be at 
least as effective, and to be much more free 
of such side effects as nausea, uterine cramps, 
and ergotism (Horton et al.”®^ and Hart- 
man”-^*). 

Another remedy that has in the past few 
xears proved to be of some value is acelyt- 
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ckoltne. .•\ccordmg to Goldkuhl,”^' gj-nergen 
IS helpful m the treatment of severe, acute 
attacks of migraine only when the patient 
presents pallor during the attack (white mi- 
graine), while those mdix-iduals whose faces 
become congested (red migraine) are relieved 
only by intramuscular injection of acetyl- 
choline The recommended dose of acetj-1- 
choiine is from 0.1 to 0.3 Gm. (13^ to 5 grains) 
injected intramuscular!} , and repeated at 
thittx- to sLXty-minute intervals if necessai}-. 

Lumiere^’ has recommended intravenous 
injections of 50 per cent magnesium sulfate 
Uxice weekl), the first dose to be 2 cc., the 
second 5 cc This treatment necessitates 
certain precautionarx measures The injec- 
tions must be given xerx- slowly, m fractions 
of a cubic centimeter Each is promptly fol- 
lowed by an intense flush of short duration. 
As soon as this has subsided, injection may be 
resumed and another cubic centimeter admin- 
istered. Pines.**' Schick, and others rej>orted 
good results with this procedure. 

AIxarez, Booihb} . and others recommend 
breathing o! pure owgen for at least two hours, 
preferably through a BLB mask. One can 
tirst trx the effect ol oxxgen by giving it with 
a basal metabolism aoparatus If this works 
well, the patient should haxe a tank, reducing 
\-aKe. and mask at home There is no danger 
or discomfort m this treatment 

I such as acetylsalicjlic acid (0.3 to 
1 0 Gm . or 5 to 15 grains), antipxTine, or 
aceiphenelidm (0 3 to 0.6 Gm , or 5 to 10 
grains), gix-en at intervals of from two to four 
hours, may sometimes be of value, when taken 
verx- early in the attack 

Caffeine sodtobenzoate will gixe quick relief 
m some cases It is most effective when gi\-en 
intramuscular!} (since subcutaneous admin- 
istration is x-erx- painful) in amounts of 0.25 
Gm. (4 grains) ^\'he^e this is impossible, it 
may be taken by mouth 

Amphetamine sulfate (benzedrine sulfate), 
because of its prolonged x-asoconstricti\-e and 
concomitant pressor effects, was adx-ocated by 
J. S Gottlieb‘S- in intrax enous doses of 3 to 
20 mg. Those patients responding to injection 
were adxised to take 10 to 40 mg. of the drug 
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orallj at the beginning of an attack In ra 
with frequent parovjsms oral divided doses 
were emplo>ed as a prophylactic agent 

Thiamin chloride in intramuscular injections 
of 120 to ISO mg terminated the headache 
m one to three hours in 70 per cent of the 
attacks according to Palmer 

Smce induced hypogljcemia is thought to be 
antispasmodic and antagonistic to symjathetic 
activity, TiUim^®®^ employed insulin in 2 cases 
of migraine and achieved prompt and pro 
longed relief The dosage required varied 
from time to time being determined by the 
clinical manifestations of hunger thirst, dia 
phoresis and somnolence It was not neces 
sarj to induce coma Intravenous admm 
istration of the insulin produced a more rapid 
response 

Sedatnes are often necessaty In case of 
nausea a rectal suppository containing fiom 
0 1 to 0 2 Cm (1 1/2 to 3 grains) of nembutal 
IS often helpful Phenobarbital and sodium 
phenobarbital (OOlo to 0 030 Gm or 1/4 to 
1/2 gram) are recommended Injection is 
often inevitable 

Narcotics, such as morphine should be given 
only as a last resort in very severe attacks 
However Trowbridge von Storch and 
Moore*”’ state that morphine is completely 
effective in S9 per cent of patients using it 
as compared to 80 per cent with ergolamine 
tartrate 


Symptomatic Treatment Betueen Attacks 
Many drugs hormonal preparations and 
even surgical therapy have been advocated 
to control the mechanisms leading to migraine 
However, the very fact that new medications 
are constantly being introduced is a reflection 
of the basic ineffectiveness of most Yet 
certain cases can be favorably influenced by 
one method or another when speafic therapy 
fails or is ineffectual Nearly all depend for 
their effect on iheir action on the vascular 
mechanisms of the body 

A senes of intravenous injections of 1 rag 
of histamine (2 75 mg of histamine acid phos 
phate) was recommended by Butler and 
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Thomas The drug must be well diluted 
with salme and injected very slowly The 
pres“nt authors have not found this method 
to be as effective as claimed and not without 
danger 

Accordmg to Atkinson*®** it is necessary to 
distmguish between the cases due to histamine 
sensitivity and manifesting primary vasodila 
tation and those w ith primary v asoconstnction 
(see above) For the former a slow histamine 
desensitization is suggested never exceeding a 
dose of 0 5 mg given subcutaneously 'Ilie 
maximum dose is administered at weekly 
intervals for four weeks and a second or even 
thud course may be required some months 
later For the latter type of case nicotinic 
acid (not the amide) is advocated given by 
intravenous or intramuscular injection in m 
creasing dosage and later by mouth (Atkin 
son*”*) At the same time general manage 
ment including a high protein low-carbo 
hydrate diet should not be overlooked He 
warns that ergotaminc tartrate should be used 
with discretion since it does nothing to prevent 
and may even favor recurrences and since 
logical treatment demands a vasodilator and 
not a vasoconstrictor according to his theory 

Favorable results in migraine with a course 
of injections of histamine azoproletn complex 
(Hapamme) have been reported by Warren 
and Fmdiey 

Thamui hydrochloride in daily inttamuscu 
lar injections of 30 to 100 mg over a period 
of one to two months and longer in very severe 
cases was administered by Palmer*®** on the 
basis that migraine may be due to a hypo 
thetical toxin formed as the product of raetab 
olism which has been deranged by the absence 
PI some KajCTiVia'i wrzyTrft AV ‘Art; 'saw/e Viwie 
vitamin B complex was administered by 
mouth As soon as a reduction in the number 
of attacks was noted the interval between 
injections was gradually lengthened About 
one half the patients were completely relieved 
others noted a reduction in the seventy and 
frequency of attacks and some failed to re 
^nd Others have recommended thiamin 
hydrochloride several times a day by mouth, 
alongvMfh niacin (nicotinic acid) 

Brown*** found that migraine could be 
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controlled by lA Gm. (20 gr.) of Krca taken 
in water three times a da\ for one week, twice 
daily for one week, and then once daily for an 
indefinite period. He attributed its effect to 
the diuresis produced. 

Assuming that migraine is perhaps due to 
uncompensated fluctuations in the effecti\c 
arterial blood volume, Pfeiffer, Dreisbaeh, and 
Roby”'^ employed a salt mixture of lolcium 
hclate and potassium chloride in a proportion 
of 1:3 molar equi\*alent3 (30S Gm and 225 
Gm , respectively) in order to produce a 
temporan* increase in blood \olume. Gi\en 
in this proportion, neither drug has diuretic 
effect. Capsules containing 0 65 Gm. (10 
grains) of the mixture along with 1 per cent 
of added nicotinamide were given in increasing 
dosage up to 3 capsules a day with rather 
satisfactorj- results. 

Based on the action of prostigmine in liber- 
ating acetylcholine and preventing its destruc- 
tion by aceti'lcholine esterase, Pelner and 
Aibel®” thought that oral administration of 
prostigmine bromide in increasing doses might 
produce a desensitization to acetylcholine. 
One 15 mg. tablet is dissoKed m one ounce of 
^ater, and gix'en in a dose of 1 drop three 
times a day, increasing each dose b\- I drop 
until 30 drops are reached. This dose is taken 
daily for one week and then ever>- other day 
until the patient is free from s^-mptoms. The 
authors claim that all periodic headaches, 
whether migrainous or of the histamine t>-pe, 
were relieved to a great extent. Lieder,”^ 
howexer, obtained no results with prostigmine. 

The etz!plo}ineat oi hormones hr the specitic 
treatment of underhung endocrinopathies is 
discussed above. Other investigators, how- 
ex er, hax-e gix'en them in unselected cases. 
Dunn^®’ found that a series of txvo to four 
injections of estradiol benzoate (progjuion B) 
in doses of 6,000 to 10,000 R. U. at interxals 
of two to four dax-s usuallx- aborted, reliex-ed. 
Or controlled the recurring attacks and lessened 
their frequency' in 9 males. He also adxocated 
a single dose as soon as possible after the onset 
of xisual sj-mptoms. iloffat^ and Lej"- 
ton^* used chorionic gonadotropin with 
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faxorable results in women in whom there 
xxas no relationship between the headaches 
and menstruation 

Other drugs which haxe been recommended 
include injections of ptnlamethylenetelrazol 
(Lerox®**) and chondroitin by mouth 
(Drewx er^-1 

Of the operatne procedures reported, x'on 
Storch^ adx'ocated interruption of the peri- 
arterial neural pathwax by ligation and section 
of the middle meningeal arterx-, and Nadler”^ 
of one or both temporal arteries in selected 
cases ObxnousK, such mterxention will be 
reserxed for certam sex'ere, intractable cases. 
Recentl>, Patzer, Derbes, and Engelhardt”^* 
employed penartenal infiltration with 0 1 per 
cent eucupine (isoamylh>drocupreme), a local 
atieathctic of prolonged action, in 1 per cent 
procame solution The injections are given 
in the xucmitx of the superficial temporal 
arterx* of the mxolved side, and often it is 
necessarx' to inject subsidiary' painful points 
discoxered b> palpation The maj'ority of 
patients had immediate relief, and even the 
•■failures” noted decreased frequenej- of at- 
tacks as a rule 

Finallj. the effeciix*eness of certain diets 
must be mentioned. Ox’ereatmg and excessix'e 
water-dnnkmg should be interdicted in all 
cases. E.xcellenl results haxe frequently been 
achieved with the (.lerson diet when strictly 
adhered to for some time This diet is not 
onlx practically salt-free but also protein-poor. 
Similarlv, goc^ results have been obtained 
with the carbohx drate-poor diet (Foldes; 
tVagner-JaureggI Both of these diets have a 
dehxdratmg action. The ketogenic (carbo- 
hvdrate-poor and fat rich) diet of Boborka is 
worth mentioning The beneficial effect of 
this last diet is often limited by the fact that 
it is so unappealmg to the taste of the patient. 
We m our own cases hax e frequently observed 
excellent results from a carbohydrate- and 
salt poor diet Since adherence to such a 
regimrai makes rather strenuous demands on 
the patient's wall power, it is advisable to 
be«nn with a carbohydrate-poor diet main- 
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tamed for the first four weeks, and then if 
the result is not satisfactory, to substitute a 
salt poor regimen for the next two months 
Finally, a salt and carbohydrate poor diet is 
instituted only if the previous diet alone does 
not produce full results The following m 
structions are given to the patient for stnct 
enforcement of this diet 

LOW SALT, LOW CARUOHVDRATC DIET 

1 No salt or sugar is to be used in cooking or at 

the table 

2 No canned soups meats or \egetables are to 

be eaten 

3 The following foods are to be completely 

eliminated 

— Because of salt content 

a) sausage ham all salted smoked or 

spiced meats 

b) smoked and salted fish 

e) seafood (clams ojsters lobster etc) 

d) cheese 

e) pickles 

—because of carboh) drate content 
/) honey molas«es syrups 
g) candy cocoa chocolate 
A) jelly jam marmelade 
») icecream cakes softdrnks 
}) pies cookies 

k) dried fru ts puddings tapioca 
/) macaroni noodles cereals 

4 The following foods should be eaten m limited 

amounts 

a) white jiotatoes corn dried beans pars 

nips (one small serving daily) 
i) breail (white whole wheat or rye) 
baked without salt or toast made 
from such bread (one slice at each 
meal) or three unsalted crackers 

c) m Ik or buttermilk (not more than 8 

ounces daily) 

d) beets Brussels sprouts mushrooms 

peas sjiinach 

e) custard (only occasionally 1 

5 The {oUowvng foods may lie eaten freely 

d) all meats poultry and fob wtept 
noted in 3a 6 c 

b) eggs in any style 

c) all soups made without thickening and 

without salt 

d) all vegetables except sweet |>otatoesand 

those mentioned in 4d 

e) all unsweetened fruit juces all fresh or 

unsweetened cooked Iruts except 
bananas grapes cantaloupes water 

/) lettuce and salads 

g) sweet (unsalted) butter cream coffee 
tea 

6 Curtasal (Winthrop) may be used as a salt 

substitute and saccharine in place of sugar 
Baking soda (sodium bicarbonate) must 
not be emjiloy ed m cooking 


Where indicated, digestive aids such as dilute 
hydrochloric acid bile salts and jjancreatic 
enzymes should be administered 


3 Epiiepsy 

It IS generally agreed that convulsive seiz 
ures or epilepsy like migraine does not repre 
sent an etiologically distinct disease entity 
In a relatively small percentage of cases, an 
underlying allergy seems to play a dominant 
or at least a considerable r61e 

Some authors have come to regard migraine 
as sensory epiiepsy ” This view is based not 
only on certain clinical similarities but particu 
Jarly on the fact that there are some families 
in which epilepsy appears to be hereditary 
and m which there is also a high incidence of 
migraine Kuchanan for one described a 
family m which there were 44 cases of epilepsy 
and 20 of migraine Ely”^' found that the 
ascendants of migraine patients show a 71 per 
cent incidence of migraine and a 5 7 per cent 
incidence of epilepsy In a senes compiled by 
Stiefler”” 75 migraine patients were related 
to epileptics Spangler*®'* claimed to have 
ascertained (hat the parents and siblings of 
100 epileptics had histones of migraine in 
77 instances, asthma in 44, urticaria in 17, 
hay fever m 12 and dermatitis in 8 instances, 
and that the siblings of these 100 epileptics 
included 46 cases of clinical allergy More 
recently, Spangler*®'* reported a senes of 
20o patients with convulsive seizures of whom 
171 had a positive family history and 100 
personal histone of allergy Fifty four in 
stances of allergy were noted among the 
brothers and sisters of the patients Eosin 
ophile counts were as high as 26 per cent and 
often showed an increase following treatment 
by injections of crotalm and dilantin such 
cases yielding the best therapeutic results from 
this treatment Balyeat*®'* observed the con 
comitant occurrence of epilepsy migraine and 
asthma in one family Riley on the other 
hand, found that migraine was much less 
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frequently associated with epilepsy than %\ilh 
other allergic disorders. 

In a study of 1,000 epileptics. Ward and 
Patterson^* obtained positive skin reactions 
in 48 per cent. Among 103 epileptic ps>'- 
chotics, Beauchemin^- found that 80 per 
cent reacted to skin tests \\ ith \’anous meats, 
64 per cent to cereals, and a few to vegetables, 
while a high percentage of reactions occurred 
when tests were made with various endocrine 
extracts such as adrenal, thyroid, parathyroid, 
thymus, ovarian, and testicular This latter 
observation requires further study Moreover, 
positive skin teats in themselves are of little 
significance if it cannot be shown that avoid- 
ance of the incriminated foods brings relief and 
that their ingestion causes nen convTiJsne 
seizures (see below). 

Far more important, however, than the 
question of heredity or skin reactions are a 
number of carefully observed and experi- 
mentally proved cases of allergic origin In 
these the epileptiform attacks were shown to 
have been elicited by certain foods or other 
allergens, while avoidance of specific exposure 
(or other appropriate measures) prevented ap- 
pearance of the convulsions. Tlie first e.vpen- 
mentally confirmed case seems to be that 
reported by Pagniez and Lieutaud These 
authors succeeded in evoking epileptiform 
attacks bj' feeding the patient chocolate, and 
forestalled an attack by having the patient 
take an infinitesimal amount of chocolate 
forty-five minutes before eating an appreciable 
quantity. Numerous other authors (\\ ard,*”‘ 
Howell,-”^ ^Yallis, Nicoll, and Craig, 
Rowe and Richet, Jr.,-*” \Mbner and Mil- 
ler,»ss Forman,”^* Balyeat,-*** Winkelman 
and iloore,^™ McCready and Ray,”*^ 
BalF**') have reported identical cases in which 
the attacks of epilepsy were provoked by 
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absorption of allergens from the alimentary 
tract, and relieved by dietaiy restrictions. 
Kennedj reported the case of a 2-year-old 
child who suffered from severe headaches, 
general convulsions, and giant urticaria The 
attacks were of recurrent nature, and trial diet 
revealed a hj'persensitiveness to milk Elimi- 
nation of this food resulted in complete cessa- 
tion of all these manifestations Wechsler"^* 
described a case of epileps)- in which the 
attacks ceased completely after the causativ'e 
agent (egg) had been identified Pardee®** 
succeeded in evoking three senes of Uqncal 
epileptic convulsions in a nurse bj oral admin- 
istration of chocolate. Other observations 
have been reported bv Dattner®*^ (cauliflower 
in one case, a number of animal proteins in 
another). Levin,®** Dewar**” (cheese). Adels- 
berger and Munter**’® (legumes), and Kaud 
ers®»* (eggs). 

In a few isolated cases it has been possible 
to identify allergens other than foods. Thus, 
Rowe**®* report^ a child with severe epilepsy 
associated with asthma, appearing in the sum- 
mer Rowe was able to prove an underlying 
hypersensitiveness to pollen .Appropriate spe- 
cific lherap> resulted in disappearance of both 
the epilepsv and the asthma The same 
author reported another case, that of an 11- 
> ear-old boy who suffered typical petit mal 
attacks .Allergv- to horsehair was found. 
.After the patient’s horsehair mattress had been 
removed, there was a rapid and complete cure. 
Forman®** also observ ed cases of epilepsy in 
association w ith polhnosis, and relieved by an 
allergic regimen Clarke®** and Rowe®** 
reported cases of conxmlsive seizures due to 
inhalants (animal emanations, pollens) along 
wUh foods .According to van Leeuwen, 
epileptic attacks can also be evoked by drugs. 

Clarke®** states that infantile convTilsions 
are not infrequentl}' due to allergic reactions 
of the central ner\ ous system 

It must be borne in mind that in epilepsy, 
as in migraine and in numerous other condi- 
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tions that are at least occasionallj due to 
allergj, theresu'ts of skin tests are bj no means 
conc\usi\e The) ma> ser\e as starling pomts 
for further search for the causati\e allergen 
but the) must al\\a)s be confirmed or dis 
proved bj the outcome of elimination and re 
exposure tests 

In cases in which an allergen cannot be 
definitel) demonstrated but in which an under 
1) mg food allerg) is nev ertheless strongl> sus 
pected, both Dattner’’’*' and Singer***' recom 
mend search for the allergen b> means of the 
propeptan diet (see p 190) Other authors 
advise treatment with peptone or tuberculin 
injections Still others recommend a ketogenic 
diet, glutamic acid to acidif) the urine, and of 
course, anticonvnilsants 

4 Other Cemral \er\ous Sasteu 
Mamfestations 

Patients suffering from recurrent angio 
neurotic edema not infrequentl) present certain 
cerebral manifestations appearing either con 
currentl) or alternatel) with those of the 
skm or subcutaneous tissues According to 
Quincke these conditions are due to edema 
of the pia encroaching upon the cortex 
Osier Quincke"”* Oharo,”®* and van 
Bogaert**” reported the appearance of transi 
tory paral)Sis of the oculomotor nerve 
hemianopsia, optic neuritis, retrobulbar neu 
ritis, evanescent aphasia, hemiplegia con 
vulsive seizures and partial unconsciousness 
Rare cases include intermittent ambl>opia 
due to allerg) to garhc (Rowe and Richet"****) 
and amaurosis relieved b) avoiding itiilk 
com and banana (Rowe and Richel”^) 

Occasionallv the cerebral S)mplom5 in pa 
tients with angioneurotic edema are suggestive 
of those seen in serous meningitis (Vaughan 
and Hawke”"’) However similar meningo 
cerebral manifestations hav e also been observed 
in the course of serum sickness (3 cases of 
Mason*"®’) and m h)persensitiveness to milk 
(Renned) "*"”) without angioneurotic edema 

Ratner*®"’ recognizes three t) pes of menin 
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gitis resulting from serum injections serum 
sickness meningitis due to extrathecal injection 
of serum and complicating an ordmarv gen 
eralized serum sickness aseptic or serum 
meningitis which results from the pnmar) 
contact of the serum with the meninges after 
mtrathecal injection and which is not an al 
lergic response and allergic meningitis fol 
lowing intrathecal injection after previous 
sensitization and fulfilling the criteria of an 
allergic reaction The last t)pe can even be 
elicited b> an intravenous injection provided 
local sensitization of the meninges has been 
prevnousl) established 

Paral) SIS of cerebral origin simulating vascu 
lar lesions raa) be due to angioneurotic edema 
of the brain caused b) injection of foreign 
serums as well as bj internal absorption of 
allergens Cases of hemiplegia following sero 
therap) have been reported by Monchau 
Beauchant and Fagatt Lerond**’"’ ken 
ned) ^ Bassoe,*®” Paillas and others 
Tlie paralyses are not alwa>s of short dura 
tion Thus Winkelman and Moore”“ re 
ported the case of a j oung man w ho complained 
of weakness of the right side of the body coming 
on slowl) during a period of seven da)S The 
condition was found to be attributable to 
hypersensitiveness to seafood Paraljses due 
to food allerg) were described by manj 
authors One of the writers own cases— with 
numbness of both extremities of the left side 
due to hj-persensitiveness to pork — ma> be 
regarded as of cerebral allergic origin In 
general, however opinions differ as to whether 
the lesion m these cases is an urticarial edema 
of the cerebrum or of the sheaths of the pe 
npheral nerves Examples will be presented 
■m Wie iiWu/wTOg iRfcVisyri 

Encephalomvelitis following the use of 
serum was reported b\ Winkelman and Got 
ten,*® ' memngocerebral manifestations attrib 
utable to h)persensiliveness to milk b\ 
Kenned) **** Ferraro*"'” believed that the 
brain changes which he observed in two cases 
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of post-scarlatinal encephalitis were allergic 
in nature. 

Acute cerebral edema as a local allerpc 
phenomenon \\as reported by Espejo and 
Voto-Bemales*-^ in three cases following the 
third injection of neoarsphenamine. The prod- 
romal sjTnptoms included headache, vomiting, 
epigastric pain, diarrhea, and insomnia, while 
the acute manifestations were apoplectic, con- 
\'ulsive, or pseudoepileptic. Both Rowe®*® 
and Crowe®®'* described instances of cerebral 
edema due to foods and controlled by elimina- 
tion diets. 

Ferraro®'”* introduced the concept that 
demyelinating diseases, especiallj’ of the acute 
form, are the expression of a cerebral allergic 
reaction. He based his contention on the fact 
that in these conditions one finds the funda- 
mental histologic features of cerebral allerg>'. 
This Nnewpoint, in his opinion, opens new 
avenues to the interpretation of the patho- 
genesis and histogenesis of multiple sclerosis, 
diffuse sclerosis, and the acute encephalo- 
myelitides. Hurst®'® reviewed the question 
of allergy and demyelination and e.xpressed the 
opinion, based on original animal experiments, 
that at the moment final conclusions do not 
appear to be warranted. 

A case of periarteritis nodosa of the cerebral 
V essels with decerebrate rigidity and extensive 
encephalomalacia in a 5-year-old child was 
described by Malamud.®*** At necropsy, 
massive necrosis of the cerebrum was found. 
Microscopic examination revealed tj'pical 
changes of periarteritis nodosa in the smaller 
meningeal arteries, with similar lesions in the 
heart and other organs. Since periarteritis 
nodosa is now considered as due to an allergic 
reaction of blood vessel walls, Alalamud as- 
sumed that the clinical sjTnptoms and path- 
ologic lesions present were a general allergic 
reaction of the brain tissue. 

There is sometimes a multiplicity of nervous 
sjTnptoms in allergic states that cannot pos- 
sibly all be accounted for on the basis of a 
single lesion. Thus, Winkelman and Moore®* 
reported a case in which the manifestations 
included diplopia, weakness of the ri^t side 
of the face, ringing in the ears, vertigo, stag- 
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gering gait, and attacks of yawning. The 
patient remained free of symptoms as Jong as 
he abstrained from seafood. 

Finally, a number of inexplicable nervmus 
manifestations — including irritability, mental 
obtundity, and isolated cases of V’arious forms 
of psychic disturbance — may perhaps be of 
cerebral-allergic origin. However, it must be 
stressed once again that this diagnosis is not 
to be made without confirmation by the results 
of appropriate elimination and re-exposure 
tests. In this categorj' are, for example, a 
case of insomnia attributable to oranges and 
blackberries (Rowe and Richet*®*®), insomnia 
due to milk and in other instances to chocolate 
or cauliflower ( -Vdelsberger and Xlunter**®*), 
cases of hypersomnia and one of narcolepsy 
(LTbach and Wilder®”) ; seasonal somnolence 
due to ragweed pollen, unaccompanied by 
symptoms of hay fever or asthma (Stern- 
berg'*”), recurrent attacks of mental con- 
fusion caused by dog and cattle hair 
(Clarke®**®); and in addition, certain cases of 
uncontrollable yawning observed by the auth- 
ors (it is to be noted that the last-named 
s>-mptom IS also a frequently observed prod- 
romal sign of anaphylactic shock) Moreover, 
according to Dattner,®” many cases of 
amxiety and compulsive states and of mental 
depression are due to hjTjersensitiveness to 
foods. Vaughan”” holds that this may be 
the cause of many othenvise inexplicable mani- 
festations of fatigue, particularly m children. 
He cites the case of a young woman who w’as 
always unspeakably tired so long as she ate 
dishes made from w heat flour, but who became 
a verj' energetic person when she excluded this 
food from her diet Practically identical 
observations were made by the present writers. 
Cases of otherwise intractable fatigue have 
been seen to vanish when the nutntiv’e allergen 
was eliminated from the diet or when propeptan 
was administered. 

According to Clarke®**® numerous cases of 
high-strung, nervous, unruly, disagreeable, and 
even incorrigible children, who showed none of 
the accepted manifestations of allergy, have 
been found to be hj'persensitive to foods — 
most commonly wheat Proper therapy 
changes their attitude toward Ji/e and restores 
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a nonnal personaliU AKarez and Hin 
shaw slate that food can at time» produce 
mental depression dopjne«s and a number of 
cunous sensations m the head It has been 
repeatedh suggested that ctclic xomiling in 
children is due to a cerebral reaction rather 
than gastro intestinal al]erg\ and ma\ be a 
sort of precursor of adult migraine Kenned\ 
and WilUartis* ’ ha\e e\en ad\anced the 
hjpothesis that stammenng is often a s\"mptom 
of allerg\ But Forman^ disagrees holding 
thatitma\ mereh be due to the nervous strain 
under which the allergic child suffers 

Rowe ^ has emploved the term allergic 
towmia to designate svmptoms character 
ized b) fatigue mental confusion dopiness 
inabilitv to concentrate irntabilitv general 
ized bodv aching and chilliness occumng in 
venous combinations and degrees He holds 
that meningeal and especiallv cerebral edema 
and possiblv \ascular spasm with reactions xn 
other bod\ tissues are probablv responsible 
It IS due chieflt to food but also to pollen 
aUerg\ Other allergic manifestations are 
usuallv present Among the psvchoneurotic 
disturbances due to cerebral allergv he lists 
restlessness incorngibilitv bursts of temper 
phobias drowsiness nightmares inattentive 
ness and restlessness during s’eep The<e 
usuallv occur m children Randolph*"^ ob 
served a senes of cases of fatigue and weakness 
unrebeved bv an adequate or even excessive 
amount of rest and chieflv due to uncontrolled 
food sensitivntv Other nen ous sv-mptoms 
such as mental sluggishness vaganlies of 
memory irntabilitj crankmess and vanous 
degrees of emotional depression were frequent 
concomiuints Sonie patients eshjbtled ab 
normalities of the blood cells (Randolph and 
Gibson'*^*) but complete examination was 
usuallv negative Although the condition re 
sembles a ps) choneurotic disturbance it mav 
be recognized b} the high incidence of other 
allergic disorders or of a past fajstoi) of al 
lergic disease and the results of elimination 
diets and careful feeding tests Anj age group 
maj be affected 


wi'Kes-veoY \ M andWo.iLU($ D \ B t VI J 2 IJ0« 


Ferraro’^ suggested the pos:.ih iii\ that 
allergic reactions mav be the basis i r some 
acute mental up«“ts through allergic shocks 
ongmatecl b\ autogenous mechanisms in 
which the brain might represent the shock 
organ Because such a pathologic state is 
reversible m its mild and initial stages edema 
swellmg perivascular reaction) its apf earance 
and disappearance mav be reconciled w th the 
onset and clinical remission of acute mental 
episodes The field of allergv in both its 
clinical and pathologic impbcations mav thus 
constitute a new and fertile realm of investi 
gation in psv chiatn 

ZeJer^** studied the electroencephalograms 
of a group of patients with has fever asthma 
urticaria and rhmopathv Alterations of the 
wave components consistmg of abnormallv 
fast or slow records v ere found in 39 per cent 
of these ca«es in companson w ith 20 per cent 
of normal subjects While the altered brain 
waves are not diagnostic of allergv tbev occur 
w Ith a higher incidence m allergic persons than 
in nonallergic In the cases of hav fever 
electroencephalograms were made before dur 
mg and after the hav fever ««ason but the 
onlv change noted was that dunng the season 
the waves indicated increased muscle activitv 
due to increased muscle tension as a separate 
entitv superimposed on the brain wave 

C PERIPHER-ALNERA 01 S SYSTEM 

\euntic or neuralgiform manifestations 
even when appearing during the course of or 
as sequelae to allergic diseases are to be re 
garded as of allergi ongm onl) when thev 
subside on ehmmation of the antigens and re 
appear after re-etposure to them 

Thus Matfiieu"^ reported the case of a 
man who developed respiratorv difhcultv un 
consaousness and a nghi brarfiial plexus 
palsv after ingestion of crabmeat Funck de 
senbed a case m which ingestion of Oo Cm 
of Camembert cheese ebcited among other 
allergic svrnptoms an attack of lumbago that 
was so painful that it caused the patient to 
faint In a patient reacting to pork with 
urticaria the present writers found that both 
the cutaneous and neuntic manifestations 
could be debberatelv evoked bv ingestion of 
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this food, and could be inhibited b\ admin- 
istration of specific propeptans Xeuritides in 
the regions of the upper and loner extremities 
are sometimes observed in hay fever (those 
appearing only after therapeutic pollen injec- 
tions are naturally not included here) Ken- 
nedy and others have reported that thev may 
also sometimes be associated with asthma, 
migrame, or urticaria. A case of facial neu- 
ralgia due to house dust was described b\ 
Craft*"' Rowe^ pointed out that neu- 
ralgia, aching distress, and leas often pares- 
thesias due to food allergv may lake the form 
of low back or sciatic pain, and mav even 
simulate sacro-iliac and lower lumbar arthritis 
“Algiae allergicae” is the designation given by 
Moreno''^^ to painful conditions caused by an 
allergic mechanism In his opinion, certain 
cases of intercostal neuralgia, sciatica, and 
arthralgia may be of allergic origin 

Furthemiore. there are some quite excep- 
tional cases in which neunlides or neuralgiform 
pains are the only expression of a hv-persensi- 
tiveness; however, this possibilitv is to be 
accepted onlj when the patient reveals a 
tendencv' to other allergic reactions. Thus. 
Dattnei^” described paresthesias m the arms 
and legs following ingestion of large quantities 
of oranges and lemons Adelsberger and 
Slunter*”® reported a case of allergic neuritis 
due to eating asparagus, another case due to 
coffee, and a third, to milk. Rowe and 
Richet®^ observed a case of brachial neuralgia 
attributable to hv-persensitiveness to wheat. 
Rosa’'*-^ cited a case of peripheral neuritis due 
to hv-persensitiv eness to allergens in the 
honev' bee. 

ilention must also be made here of a third 
group of neuritides appearing during or after 
serum therapy. These commonly affect 
branches of the cervncal and the brachial 
plexus (Kraus and Chanev Robinson,*®* 
Dovle,**^ ^\iIaon and Hadden*”*), although 
cases invoKang the recurrent larvaigeal and 
auditorv' nerves have been described 
Clarke*^®* states that more than 100 cases 
have been reported. The majority of authors 
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explain these neuritides as attnbutable to an 
edema in or around the nerve tissue, resulting 
in an ischemic paralv sis cf the nerv e trunks or 
penpheral nerves, others, however, attnbute 
them to the toxic substances formed in the 
course of the serum therapy; still others be- 
lieve that they are due to pressure on the nerve 
in the intervertebral canal, resulting from 
either an edema of the sheath at that point or 
from an urticaria of the spinal meninges .As 
alreadv mentioned, an urticarial lesion of the 
cerebrum can also produce paralysis due to 
alleigx Neuritides are almost alwavs pre- 
ceded bv and at times may be the only clinical 
manifestation of serum sickness These neu- 
rologic complications are usually transitorx' but 
mav occastonallv persist for from six to twenty- 
four months .According to Bennet. a perma- 
nent residua! weakness remams in about one- 
bfih of the cases. 

Moreover, paralv ses of the brachial plexus, 
and less olten of the peroneal group, have 
frequenilv been encountered Schipkow en- 
skv has collected 80 cases of this sort from 
the literature He believes, however, that 
these conditions are more common than this 
figure would indicate 

In this connection, it must be mentioned 
that mvalgias mav also occasionally be pro- 
duced allergically. 

Pruritus mav be the first and e\ en the only 
expression of an allergic reaction Generalixed 
pruritus is notoriously a common forerunner 
of urticaria, lichen urticatus, or dermatitis 
Strictly localized pruritus am can likewise be 
caused aUeigicalh' Thus, Tuft*** described 
the case of a physician who had marked 
Itching and pam m the rectum after each 
ingestion of ^g. Other examples of allergic 
pruritus ani are cited on page 678. Schapiro 
and Albert*^'® found in 15 per cent cf their 
cases of pruritus am that elimination of the 
allergens eliciting positive intradermal reac- 
tions resulted m improvement 

Some evidence has been presented showing 
that the severe local tissue reaction in highly 
sensitized experimental animals or m man is 
due in part to degeneration of nerve fibers in 
the area. Thus, Lasowsky and Kogan*®* 
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demonstrated that in normergic animals the 
damage to the indiMdual nerve fibers can be 
observed only at the peak of the inflammation 
(usually forty eight hours after the beginning 
of the reaction), in hjperergic inflammations, 
on the other hand, as in the ^rthus phenome- 


non, the involvement of the nervous s>stem is 
both more prompt and far more severe 
Within three hours after the serum is injected 
mto the muscle tissue of a sensitized rabbit, a 
great many degenerated nerve fibers can 
be seen 



Chafter XXVII 

ALLERGIC DISEASES OF THE EYE 


Allergic eye manifestations can be of 
^'anous origins. They may be due to (1) 
the local action of an exogenous allergen, (2) 
generalized hx'persensitiveness, the allergen 
reaching the eye by way of the blood or the 
hinph stream; (3) focal reactions of bactenal- 
allergic origin; and (4) focal reactions attnbut- 
able to an underhring metallergic state. The 
precise disease picture produced depends 
largely on which ocular tissue is the shock 
structure. 

It is also possible that certain ocular dis- 
eases may be e.xplamed on the basis of the 
Shwartzman phenomenon — local tissue reac- 
thity to bacterial filtrates (see p. 31). 
Schwartzraan*’'-’ suggests that the \*ulnerable 
state may be produced, possibly during the 
course of some insignificant or even unrecog- 
nized infection, by bacterial toxins or by 
localized bacterial or virus infections The 
proxocatixe factor mas be bacterial toxins, 
nonbacterial antigen-antibody complexes, or 
bx'e bacteria carrx'ing the toxms. and max be 
effective only when reaching the \-ulnerab!e 
tissue by way of the general circulation 

Any portion of the eyeball or of its coverings 
may be involved in an allergic reaction. While 
m many cases only one particular tissue (eg., 
conjunctiva or cornea) is affected, others may 
show involvement of several or even all parts 
of the e>e, either simultaneously or succes- 
sively. However, for purely didactic reasons, 
the allergic manifestations m the various 
structures of the eve will be discu'Sed sep- 
arately. 


acute form is characterized b\ an erythema- 
tous swelling, usually of the upper lids, oc- 
casionaliv, the lower lids are also involved. 
If the offending agent is not identified and 
removed, the disease may become chronic. 



/CNcrmTis Dm to Issiill-Vtion of 
\t*opine Eve Drops 

Reaction to patch lest with 0 1 per cent atropine 
was so severe that it had to be removed after four 


A. EYELIDS 

^\^ll!e the lids do not, strictly speaking, 
belong to the structures of the eye proper, 
mention of the allergic diseases of the eyelids 
w lU be included here for the sake of complete- 
ness. The lids may be affected alone or along 
w ith other skin areas, or, although quite rarely, 
together with one or more parts of the ^'cball. 

The most common of all the allergic derma- 
toses of the lids is contact dermatitis. The 

SaruiTlWAS, G • J. Mt. Smai Hop II- 2t, IW 


It lb then characterized by a brownish, parch- 
ment-like, wnnkletl, scaling appearance, often 
accompanied by itching The eliciting al- 
lergen IS usually found to be a drug used m the 
eyes, such as atropine {Fig 393), local anes- 
thetics, or yellow oxide of mercury, or nail 
polish, cosmetics, perfumes, and not rarely 
poison ivy. The condition may, however, be 
due to a food allergen, such as egg, coming 
into contact with the eyelid by way of the 
fingers (Fig. 394). In a series of 36 cases of 
dennatitis confined to the eyelids, Hazen*^*^ 
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found the following offenders nail lacquer 
orange peel carbon paper wa%eset lotion 
hair dje face powder dog hair colJ cream 
sulfur ointment ammonia! ed mercuij and 
soap powder Because of differences in the 
thickness and vascularity of the ^in patdi 
tests performed elsewhere with the responsible 
contactant maj be negative 

Angioneutolic edema may be confined to 
the 6} elids or appear there as part of a general 
reaction It quite frequently occurs in s"rum 
sickness but may be due to food or drug 
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Symftoms lere produced by acc dental contact 
expenment 

hypersensitiveness and to numerous other 
causes 

In occasional instances blepharitis may be 
of allergic origin It is frequently associated 
with chronic palpebral conjunctivitis and some 
times with dermatitis involving the scalp the 
areas behind the ears and the nares Bab* * 
was able to identify dust feathers and horse 
hairasallergensinthis condition Bemeaud**’^ 
ointments and Bothman cow s milk 
Although hordeoli or styes are suppurative 
lesions such conditions as blepharitis derma 
titis and conjunctivitis of allergic orgin may 
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predispose to their development M reover 
some authorities have speculated that an al 
lergic state may directly under!) the ( rocess 
Ruedemann®*’ attributed a case f recurrng 
styes to the eating of chocolate 

Lastly Loe venstem n the 1 as s f his 
evpenmental \ork and of histologic invesli 
gations advanced the theorv that chalazions 
are caused by repeated resorption of the 
secretion of obstructed meibomian glands 
Such resorbed material may act as an endoge 
nous allergen the chalazion constituting the 
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local allergic response In one case of recur 
nng chalazions of all the lids associate I Mth 
marginal blepharitis and chronic conjunctw ills 
Bothman* succeeded in achieving a lasting 
cure of all the symptoms bv limiting but not 
entirely eliminatin}, the intake of meat 
H LONJLNCTIMTIS 
Allergic conjunctivitis may be divideil into 
three types (Lagrange and Delthil*” ) 

The first is the acute edematous form char 
acterized by a sudden onset and by edema of 
the bulbar and even of the palpebral conjunc 
tiva with injection of the conjunctival vessels 
Itching and lacnmation This condition is 
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usually caused by air-bome allergens. It is 
often but not necessarily seen in association 
with other allergic manifestations, particu- 
larly hay fever, as \^ell as rhinopathy and 
asthma of exogenous origin. The secretion is 
slightly mucoid and on examination of the 
stained smear shows a predominance of 
eosinophils. The mucous membrane inxolve- 
ment sometimes accompanies angioneurotic 
edema of the ej-ehds. Besides pollen, the 
chief offenders are air-bome fungus spores, 
prmcipally Allernaria and CIcdospontm (Si- 
mon**”*), and also house dust (Lehrfeld,®** 
Cohen**^). In occasional instances, feathers, 
horse dander, animal hair, and animal blood 
have been found to be the causes. 

Manger, for one, reported a tj-pical case of 
this kind. A pharmacologist who alnaj'S had 
attacks of asthma and rhinopathy after bloody 
operations on cats (but not from handling 
uninjured ones) once accidentally got a drop 
of cat’s blood in his eye; after a few seconds, 
there were marked su elling of the conjunctu’ae, 
injection of the vessels, and edema of the 
eyelids, as ■nell as intense pruntus and photo- 
phobia. 

However, the allergen can also reach the 
conjunctival mucosa by xsay of the blood 
stream, chiefly from the gastro-intestinal tract. 
The foUotving have been prox'ed to be causal 
agents transported by this route; wheat and 
milk (Rowe’**), apricot presers-es (Strebel), 
fish (Prausnitz and Kuesiner*-*), horse meat 
(Xicolau), iodides or salicjdates (\-an der 
Hoeve). For additional references, see Both- 
man.*®** 

The various sulfonamide compounds, orally 
administered, are particularly prone to produce 
this tx^pe of reaction. The conjunctixdtis may 
accompany any of a xariety of allergic re- 
sponses, or may be an isolated finding. 

These conjunctmtides are occasional!}' the 
xncarious expression of or actually the equix'a- 
lent of some other allergic disease, such as 
asthma (ValJery-Radot et al.*"’) 

Conjunctixntis due to hx'persensitheness 
need not necessaril}- be allergic in character; 
some occasional cases ate attributable to an 
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underU'ing pathergic state. As an example, 
one might cite the changes in the bulbar con- 
junctix-a obserx'ed by Bezecny and Bieringer 
m a case of summer prurigo (light hypersensi- 
tix'eness due to porphjrin). Furthermore, 
certain conjunctivitides due to bactena! toxins 
might be regarded as Shnartzman phenomena 
in the eye (Sanders’®*). 

The second t}'pe is the so-called eczematous 
conjunctivitis. It is characterized by derma- 
titis and swelling of the hds and often of the 
adjacent skm, as well as by profuse lacnma- 
tion, conjunctival congestion, and slight chemo- 
sis. It IS caused chiefly by the drugs com- 
monly used in the treatment of eye diseases, 
such as atropine and its derivatives, cocaine 
and its substitutes, including procaine and 
butyn, dionin, eserine, pilocarpine, zmc sulfate, 
yellow oxide of mercurj , scarlet red ointment, 
and even petrolatum. This form of the condi- 
tion IS very often accompanied by marked 
epidermal hj’persensitiveness, as shown by 
positive patch tests with the offending sub- 
stances. In addition, other kinds of exogenous 
allergens may also be the causes in occasional 
instances: henna in eyelash dyes (Bab®®), 
orris root (Eggsion’®*), flowers such as asters, 
dahbas, chT>'Sanlhemums (Strebel), primroses 
(Bufe), and even cocobolo wood (Meister), as 
in a patient who played a flute made from 
this material. In such cases, it is often dilTicult 
to establish the etvolog}' in the absence of other 
allergic manifestations. 

The third tj-pe is a chronic recurrent con- 
junctivitis, often associated with redness of 
the free borders of the lids and foUiculosis of 
the palpebral conjunctiva, giving rise to a 
xeriet}, bogg) appearance, as well as with a 
string}' mucoid secretion It is characteristic 
that bactenologic investigation does not rex eal 
any infection. Pollens (Lemome’®*®), feathers 
or foods (Balyeat and Bowen*®’), and silk 
(Taub*®’) are often found to be the allergens. 
Linhart*”* found that m about one-third of 
his cases of chronic recurrent allergic con- 
junctixitis, corneal inx’oix ement could be 
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demonstrated by slit lamp examination, al- 
though not detected on gross examination 
Aside from the eczematous type, skin testing 
should be performed bj the scratch or mtra- 
dermal methods, if the suspected allergen is 
such as to make such tests feasible How- 
ex er, It IS important to note that in some 
instances of allergic conjunctivitis (or, more 
properly , allergic conjunctivopathy), skin tests 
may be completely negative (Bemeau<i’“‘) 
Moreoxer, ophthalmic tests should be under- 
taken only xxith the greatest of caution and 
with high dilutions in xiew of the danger of 
sex ere reactions It is a feature of ocular 
manifestations, sometimes called conjunctival 
crises, that the violent subjectiize complaints 
are often in striking contrast to the slight ob- 
jectixe findings and also that the symptoms 
tend to recur and become exacerbated The 
presence of an underlying allergy is strongly 
suggested xxhen the secretions in the con- 
junctixal sac are found to contain many 
eosmophile cells 

C VERNAL CONJUNCTIVITIS 
\\hile xernal catarrh is likewise a form of 
conjunctivitis, it will be discussed separately 
here because of its distinctive clinical appear 
ance and pathogenetic background Duke 
Elder*®” gives the following comprehensixe 
definition of this disease “Vernal conjuncti 
vitis IS a recurrent bilateral, interstitial inflam- 
mation of the conjunctiva, of seasonal incidence 
and (as yet) unknown etiology, characterized 
by flat topped papules, usually on the tarsal 
conjunctixa, resembling cobblestones in ap 
pearance, a gelatinous hypertrophy of the 
limbal conjunctiva, either discrete or confluent, 

ciated xxith itching, redness of the eyes, 
lacrimation, and a mucinous or lardaceous 
discharge usually containing eosinophils ” It 
IS more common in children than in adults 
There are two types of this disease, namely', 
the limbic and the Iid form The former is 
usually localized on the bulbar conjunctiva 
near the limbus, appearing as vesicles which 
may coalesce to form gray crescentic or an 
nular lesions Histologically, this limbic type 
may be compared with a xxheal as seen in 
allergic reactions of the skin (Bothman*®**) 

Dike Eidm W S Textbook of Ophlhalmology I I«7 IMS 


The palpebral type is subdivided into the simple 
follicular, the pavement epithelium (cobble 
stone), and the granuloma or giant cobblestone 
form Pathologic specimens of the conjunc 
tixa show, among other changes round cell 
infiltration, hyperplasia of the fibrous tissue, 
and eosinophils Because of the increased 
actmty of the disease during the warm seasons, 
It IS often referred to as spring catarrh or 
vernal catarrh 

The many theories concerning the etiology 
of vernal conjunctixntis have been ably cov- 
ered m a recent review of the subject by 
Eber*'*® We are here concerned only with 
those views that attempt to show that the con 
dition IS based on a specific conjunctival hyper- 
sensitiveness to certain antigens The pro- 
tagonists of these theories are Lehrfeld,*®^* “** 
Lagrangeand Delthil,*”*and Woods*®*' The 
allergic theory is supported by (I) the clinical 
recurrences and the associated itching, (2) the 
climatic, geographic, and seasonal incidence, 
(3) the frequent association of vernal conjunc- 
tivitis with other allergic manifestations such 
as asthma, hay fever, urticaria, angioneurotic 
edema, and neurodermatitis, (4) the reaction 
of the conjunctiva, in patients so afflicted, to 
specific allergens, (5) the fact that subjective 
symptoms are relieved by the instillation of 
epinephrine into the eyes, and (6) the absence 
of bacteria and inclusion bodies, as well as the 
presence of eosinophils in the conjunctival 
secretions Tuft”* ventures the opinion that 
vernal conjunctivitis belongs to the contact 
types of allergy produced by sensitivity to fat- 
soluble excitants, this concept is well supported 
by Bowen’s”** Wdings that treatment with 
the oily fraction of pollen is often very helpful, 
tfjR. w-afex (yictmo. us. ot on volsift 

However, Albert and Walzer'**' employed oil- 
free extracts of the common allergens m 
petrolatum for patch testing — preparations not 
ordinarily used for this purpose — and elicited 
ointact reactions m some cases of vernal 
catarrh that gave negative responses to mtrn 
cutaneous tests with the same allergens A1 
though a high percentage of reactions to silk- 
worm and feathers was obtained with this 
method in children with vernal conjunctivitis, 
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these authors were unable to demonstrate an 
etiologic relationship. Further studies are be- 
ing pursued with this technic. In any case, 
the majority of investigators are of the opinion 
that certain predisposing factors — particular!)' 
endocrine disturbances and imbalance of the 
autonomic ner\ous system — are necessaij' to 
pave the way for sensitization of the con- 
junctivae. 

There is some disagreement as to the nature 
of the allergens most commonly involved. 
Lehrfeld and Miller,®” using the intradermal 
method of testing, found dust, feathers, silk, 
tobacco, wool, goal epithelium, orris root, 
kapok, and pollen to be the substances most 
frequently eliciting positive reactions. In ad- 
dition, many patients responded clinically to 
ophthalmic tests with the dr)’ pollens of grasses. 
In Bowen’s*®** senes, likewise, 40 per cent of 
the patients were found to be sensitKe to 
pollens. Marlon®*® described four cases of 
severe vernal conjurvcti\*itis with negative or 
only faintly positive scratch and intracuta- 
nous tests to pollen How ever, since the onset 
of the condition corresponded to the pollination 
seasons, thej’ were given intensive treatment 
with the appropriate pollen extracts, rapidly 
reaching a dose of 1 to 2 cc. of a 1:50 dilution. 
Excellent therapeutic results were achieved. 

The senior author observed a 5 year old boy 
who gave negative cutaneous and intracutane- 
oeous tests. However, conjuncti\'al tests with 
ragweed were maximally positive. Ragweed 
hj'posensitization by the subcutaneous route 
pre^ ented the occurrence of the vernal catarrh 
despite the fact that the child had had it for 
three consecutive years. Other authors, led 
by Cooke,*®** discount the theoiy of pollen 
etiologj-. Cooke, how ever, developed the con- 
cept that vernal catarrh is an allergic condition 
analogous to hj-perplastic sinusitis — ^i.e., a 
bacterial allerg)*. He based his views on the 
satisfactoi)' clinical improvement following the 
removal of infected foci such as tonsils and 
teeth, and on the response to treatment with 
autogenous x'accines. On the basis of skin 
and conjuncti\-a! tests, Feinberg*** suspects 
that the disease is due to h)'persensitiveness to 
fungus spores. Intracutaneous tests gave rise 


»*»LEK«Ttll>,L.,»n(lMttii«,J- .Axch Ophth 
SLiiTOV, s Ana. AlVttgy !• J9, IMJ. 
»«>Coon:, R K J-.-Mleriy 8- 279, 1937. 


to delayed-tj-pe reactions. Lastly, the theorj' 
was ad\anced that vernal conjunctivitis is 
attributable to hypersensitix'eness to light 
based on a sensitizing substance, such as por- 
ph>'rin, present in the organism (Junius, 
Mex'es). 

The treatment is generally sj-mptomatic. 
Lehrfeld suggests, among other local anes- 
thetics and astringents, the use of phenacame, 
3 drops of a 1 per cent solution as frequently 
as necessaiy, followed immediately by 3 drops 
of 1:1,000 epinephrine. For removal of the 
mucoid discharge from the conjunctiva, flush- 
ing with a cold saturated solution of boric acid 
is recommended. If the pathologic changes 
in the tarsal conjunctix-a ha%e reached an 
advanced stage or if a corneal ulcer is present, 
it is advisable to resort to the aid of an oph- 
thalmologist for topical or surgical treatment. 

In cases in which specific posili\e reactions 
are elicited by means of skin or preferably 
ophthalmic testing, the excitant should be 
eliminated, when this is impossible hN-posensi- 
lization should be tried As mentioned above, 
Bowen*®** reported good results with the oily 
fraction of pollen, while extracts containing 
only the aqueous principle were found unsatis- 
factor)'. Howexer, patch tests with the fat- 
soluble excitants were invanably negative. 
Furthermore, Cohen*®** obtained good results 
with injections of house dust e.xtract in a case 
in which instillation of a drop of the dilute 
extract in the e)e called forth a marked ocular 
reaction, although the scratch test was com- 
pletely negatixe. 

D. PHLYCTEXUL.\R KERATO- 
COXJUXCTIVITIS 

Ex'er since the basic experimental work of 
xxin Sail)',®** the x’iew has been generall)' 
accepted that phlyctenules are the result of an 
allergic reaction taking place in the cornea and 
conjunctix-a (Woods***). It was formerly be- 
liexed that this occurred only as a result of 
sensitization arising from a small early tuber- 
culous focus in the e\ e, or as a part of a general 
h)'persensiti\ eness to tuberculoprotein from 
lesions elsewhere in the body. However, 
Schieck obserxed phlxctenules in an exe in- 
fected xvith gonococci, in a patient with a 
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chronic gonococcic arthritis Bothman^^vvas 
able — by means of hyposensitization in 3 cases 
and by the results of elimination diets m 2 
others — to demonstrate that pollens and foods 
respectively were the causal agents 0 Bnen 
and Allen’*’®* state that the etiologic agent m 
allergic keratoconjunctivitis ma> be deter 
mined b> the history cutaneous or patch tests 
or the method of elimination A local eosino 
philia maj or may not be demonstrable in 
scrapings from the conjunctiva In 5 cases 
reported b> them the offending allergens were 
orange (with positive patch test and recur 
rence after ingestion of orange) butyn hy 
drous wool fat m an ophthalmic ointment a 
proprietary nasal inhalant and a fur coat, 
respectively Lehrfeld observed cases of al 
lergic phlyctenular keratitis due to strawberries 
and face powder Riehm’“^ confirmed the 
experimental work of Funaishi and Morelli 
showing that phlyctenules can be produced by 
instillation of the allergen in the conjunctival 
sacs of experimental animals previously in 
jected with protein substances 

Although the tuberculous character of phl> c 
tenules in the ovenv helming majority of cases 
has been definitely established, Moro and 
Keller’” point out that the condition is of 
parallergic origin in occasional instances They 
called attention to the fact that phlyctenules 
not infrequently develop simultaneously with 
the appearance of hypersensitiveness to tuber 
culm Furthermore, a metallergic mechanism 
ma> be involved Thus Hubert reported tliat 
he succeeded in inducing phlyctenules in tuber 
culous animals not only with tuberculin but 
al«o with staphylcoccic toxin Guillery made 
the same observation in regard to human 
beings 

E INTERSTITIAL KERATITIS 
As first demonstrated by a 

rabbit given a preliminary intracorneal injec 
tion of horse serum and a dose of 0 05 cc of 
the same antigen into the cornea twelve dajrs 
later, will develop severe keratitis and intis 
within twenty four hours According to von 
Szily,*'”'’ the same reaction will invariably 
appear if the reinjection is made intravenously 
In man, interstitial keratitis has been traced 

jmOBrisn C S and Allen J H Arch Ophth » dOO'lMJ 
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in occasional instances to allergic influences 
Mauksch *»“ Anneberg ’ ” and B ill man’"’ 
found hypersensitiveness to pollen to be the 
underlying cause in their material Woods™®’ 
reported 2 cases found to be due to corn dust 
and relieved by hyposensitization with corn 
extract In a farmer Noe’"®’ observed four 
attacks of keratitis each directlj associated 
with working with corn it was found that corn 
smut was the allergen and the patient was 
cured by hyposensitization with corn smut 
extract Bothman™” had a patient sensitive 
to molds and prevented further attacks by 
treatment with a specific extract The pres 
ence of food allergy w as demonstrated by Dean 
and his associates*'®’ in 6 cases first b> 
relieving the s> mptoms by means of w ithdraw al 
of certain foods from the diet and then by 
reproducing the clinical manifestations by 
deliberate feeding Lemoine*’*’ similarly dem 
onstrated the existence of food allergy in 2 
instances 

Parlato”** observed a nun with corneal 
ulcers caused by hj persensitiveness to the 
sachets used in church vestments the patient 
gave positive reactions to orris root Moran”** 
and others reported the same condition m 
association with severe dermatitis of the face 
due to the application of hair dye to the e> e 
brows and lashes 

A particularly interesting question is whether 
interstitial keratitis in cases of congenital 
syphilis may have an allergic pathogenesis 
There are three different views Iger 
sheimer**** postulates that the spirochetes 
present m the corneal tissue of the congenital 
syphilitic are resorbed and thus sensitize the 
comeal parenchyma This takes place with 
out calling forth anj' manifest re^chon But 
when new spirochetes coming from organs 
newly involved by the specific infection reach 
the hypersenlive corneal tissue by way of the 
blood stream thej elicit an allergic reaction 
m the cornea Schieck ”” on the other hand 
assumes that the numerous spirochetes present 
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in the corneal tissue of the congenitally luetic 
infant remain quiescent, while the reat of the 
organism gradually acquires immunity to the 
spirochetal antigen, and that any accidental 
cause, such as minor trauma or infections, will 
suffice to unite the antibodies and the intra- 
corneal deposits of antigen, thus e^oklng a 
local allergic reaction. While these two theo- 
ries regard the spirochetes as the antigenic 
substance, Loewenslein®** champions the 
opinion that parenchj-matous keratitis in the 
congenitally ^-philitic indi\ndual is attributa- 
ble to an auto-endogenous allerg)- re^uUmg 
from resorption of altered comeal protein 
Nothing more than a slight local trauma or 
the in\-asion of the cornea by blood-borne 
irritants is required to cause the resorption 
to begin aneiv, and thus the de\elopment of 
allergic keratitis. That metallergens can also 
play a causal role was demonstrated CTperi- 
mentally by Loewenstein; luetic rabbits re- 
sponded with parench\-matous inflammation 
to mtracomeal injections of foreign serum. 

The results of recent investigations would 
seem to suggest that patients with tuberculous 
keratitis are %-erj' h)-peReositi\e to tuberculin 
and that fluctuations in the degree of im- 
munity often parallel the clinical changes. 
Riehm, Koellner, and others were able to 
reproduce the disease picture of tuberculous 
keratitis (as well as conjunctiWtis) by means 
of repeated instillations of tuberculin into the 
ejes of infected rabbits. 

-•\ccorduig to Loewenstein, the parenchy- 
matous keratitis de% eloping in the course of 
long-standing trachoma may be regarded as 
wi awtc>-endogenc(us-a\ieT^c origin. This 
group also comprises the inflammations of the 
cornea, described by Loew and Friedberg, 
that appear after keratoplasty, iridectomy, 
and other operations in which injurj- to corneal 
tissue occurs, producing alteration of the 
protein. 

Bereston and Baer*’® reported 2 cases of 
bilateral keratoconus (conical cornea) asso- 
ciated with neurodermalitis. In both cases the 
cutaneous xnvoh ement was almost universal, 
and these authors postulate that the ectoder- 
mal allergic changes also affected the cornea, 
with resrdtant thinning of the central portion. 

»“LoE»ui-ElCf, V: f. Anstnii. K: M, 19?». 
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Keratoconus may be a hitherto unrecognized 
ocular complication of se-\ ere neurodermatitis. 

F IRITIS -\ND UkTITIS 

Throckmorton’^*’ had occasion to keep 
under obser\-ation a case of iritis precipitated 
by a Aiolent anaphyia'ris elicited by the second 
injection for immunization against U-phoid 
fe\er. The SA-mptoms disappeared after four 
weeks and did not recur until sixteen years 
later, when a second se\-ere anaphylactic shock 
occurred after administration of antitoxin for 
larxTigeal diphthena This corresponds per- 
fectly to the experimentally induced anaphx-- 
lactic intis which von Szilj®” achieved by 
means of inlracomeal remjection of horse 
serum m sensitized animals. But when the 
reinjection is made into the xitreous or the 
anterior chamber, the subsequent allergic reac- 
tion mxolNespnncipallj the uxea (Kuemmel) 

Manifestations of h\-persensitiveness can be 
ebcited not only in prexnously specifically 
irritated e>e structures, but also in sites that 
have been esposed to nonspecific irritation. 
Riehm®*’ demonstrated this m the following 
way Rabbits were allergized by subcutane- 
ous injections of horse serum, during the 
incubation period, the ex-e was irritat^ by 
repeated contusions of the eyeball, so as to 
produce a traumatic uxTitis. Subsequently, 
after complete retrogression of all manifesta- 
tions of imlation in the injured eye, intraxe- 
Dous administration of the antigen brought on 
an aflergic ux*eitis. 

It seems likely that allergic mechanisms also 
plaj a rdle in those chronic forms of intis and 
uxeitis, as well as conjunctix-itis, that are 
maintained, contmuously or in recurrences, by 
foci of infection. Riehm assumes that the 
in\x)l\-ed tissues ha\-e acquired a special im- 
munologic reactixity to the infectious agents. 
In support of this assumption, the present 
writers submit the following clinical observa- 
tion. .A j-oung woman of about 24 years of 
age had been suffering for a number of years 
from recurrent episcleritis and conjunctix-itis, 
which had not respionded to therapy. Intra- 
cutaneous tests produced a x-erx- strong reaction 
to streptococci. The cause of this bacterial 
allergx' was found to be deep-seated suppura- 
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ti\e foci m residual tonsillar tissue radical 
lonsiUectomy completely cured the e>e disease 

It should be noted that the hypeisensiti\e 
ness need not necessarily be in relation to 
bacterial protein in some instances bactenal 
toxin constitutes the causal excitant Thus 
Sanders*”® holds that the absorption of bac 
tenal toxin from a distant focus of infection 
may be responsible for the continued activity 
of an ocular lesion and even for the initial 
inflammation If the amount of toxin enter 
mg the blood stream is quite massive a definite 
hemorrhagic lesion may occur (Shwartzman 
phenomenon) This is especially likely to hap 
pen in a highly vascularized tissue such as the 
uvea Sanders wonders whether the marked 
vitreous hemorrhage in Eales disease might 
not be explained on this basis 

In addition there are a few additional ob 
servations to the effect that iritis can be caused 
by food allergy (Parry Roch*®**) as well 
as two observations reported by Bothman 
in which dust and mold respectively appeared 
to be the allergens 

Moreover m a number of instances intis 
secondary glaucoma or acute comeal edema 
has been observed in patients who were suffer 
ing from severe angioneurotic edema (Barkan 
Rraupa Potvin and Weekers and Barac) 
\^eeker8®"‘’ called this condition oedeme al 
lergique paroxysuque du globe oculatre 

Lastly this group also properly comprises 
sjmpa^etic ophthalmia and endophthalmitis 
phaco anaphylactica As to the possibility 
than these conditions are due to auto endoge 
nous allergy to altered organ specific uveal 
pigment or to altered organ specific lens tissue 
the reader is referred to the discussion in the 
section on auto endogenous allergy (p 124') 
Sensitization to meal pigment appears to be 
present m most cases of posterior uveitis due 
to focal infection after the disease has been 
present for a short time This can be shown 
b> mtradermal tests with uveal pigment The 
solution used for this purpose is the so called 
normal solution a suspension of the pigment 
from one beef eje in 7 o cc of normal saline 
solution inactivated by heating In sympa 
thetic uveitis or sympathetic ophthalmia focal 
infection has to he eradicated m conjunction 


> iParrv T G W B M J 2 369 1939 
s Rocs M Presse med 199 1937 
Weekxrs L a h dopht 1 769 1937 


With de^sitization with uveal pigment The 
latter measure will not succeed if the former 
condition is not removed (0111’“ ) The 
usual pigment solution is employed thera 
peutically by injecting 0 2occ daily increasing 
by 0 2o cc daily until a maximum of 2 cc 
has been reached at which level it is continued 
until clinical cure has been attained or the 
hopelessness of the case definitely established 

However this theory of auto endogenous 
allergy is opposed by a number of authors 
including Riehm who rejects it on the basis 
of his experimental studies The present status 
of the problem is approximately as folio vs 
There are assumed to be three types of sy mpa 
thetic ophthalmia in addition to the auto 
anaphylactic (a) The first is an infectious 
form due to invasion by certain uveopatho 
genic micro organisms (8) The second is a 
tuberciilo allergic form Mellcr”” succeeded 
m demonstrating the presence of tubercle 
bacilli by tissue cultures m the eye first affected 
and assumed that m a tuberculo allergic organ 
ism a renewed supply of hematogenously 
distributed tubercle bacilli leads to local de 
position of tuberculo antigen and thus to an 
allergic focal reaction expressed as a sympa 
thetic ophthalmia it is claimed moreover that 
not only tubercle bacilli but other foreign 
protein can elicit such reactions of hyper 
sensitiveness m the eye (e) A third form is 
seen m association with sarcoma of one eye 
following regression of the tumor sympathetic 
ophthalmia develops in the previously unaf 
fected eye According to Riehm the 
uveitis of the second eye is due to an allergic 
inflammation caused by the release of tumor 
antigen he explains the selective involvement 
ol the uvea on the'Dasis oi the ’law formulated 
by him«elf of elective tissue or organ sensi 
tization 

G CATAR'\CT 

As early as 1868 cataracts in patients with 
neurodermatitis were described by Rothmund 
Thereafter only occasional reports appeared 
withe literature Hovever since Daniel 
published his 3 cases in this country and 
stressed the connection with other allergic 
diseases numerous instances have been re 
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ported (10 cases each by Brunstlng*®^* and 
Beetham,*®^® 2 cases each by Sulzberger®^ 
and Appelbaum,’®'^ in addition to many re- 
ports of single instances). Up to 1943, accord- 
ing to Carleton,’®’’ a total of 46 cases of 
cataract complicating neurodermatitis had 
been reported, to which 2 additional cases 
were contributed by McDannald.®'® Another 
severe case was recently observed by the 
senior author. Nearly all these patients had 
rather severe neurodermatitis, generally ac- 
quired in childhood, and some of them had 
asthma or hav fever as well. Although the 
skin manifestations usually begin in infancy, 
the cataract does not appear until later, in the 
second and fourth decades of life. 

It is now generally agreed that these cata- 
racts are analogous to thew ell-known lenticular 
opacities caused by certain drugs, such as 
dinitrophenol, that possess a strong tendenc)* 
to allergize. The real mechanism underlying 
the lesions is not known. However, they seem 
to be a part of the same pathologic process 
that is responsible for the cutaneous mani- 
festations. It has been suggested that cata- 
ract formation may be influenced by the fact 
that lens and skin have a common origin in 
the ectoderm. According to this concept, the 
sensitized skin responds to allergenic influences 
with neurodermatitic lesions; the sensitized 
lens capsule, with cataract. 

It is suggested that progressive myopia 
may be on an allergic basis (W'itttch’®*). 

H. RETINAL ALLERGY 
There have been quite a few observations of 
retinal lesions (macular edema, retinal hemor- 
rhages, and retinal detachment) due to inges- 
tant or injectant allergens, in patients with 
angioneurotic edema or urticaria. Coca®** 
was the first to draw attention to this re- 
lationship While BedelP'^'’ and Bothman*®* 
observed this occurrence follow ing tetanus anti- 
toxin injections, Plumer,*®* Prewitt,®'®’ Ba- 
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lyeat,®** and Pardee®’^ traced the symptoms 
to hj^persensitiveness to food. Two cases of 
retinal hemorrhage due to food allerg}- were 
mentioned by W’ittich.^®' Bienstock®^’ re- 
ported scotomata, vitreous opacities, and 
spasms of the retinal blood vessels in himself. 
He was able to prevent the appearance of these 
s\-mptoms by elimination of certain animal 
proteins from his diet, and to reproduce them 
at will by ingestion of these foods. A similar 
instance was reported b>' Berger.®^® 

The senior author had occasion to treat an 
Egj-ptian colleague who presented retmal 
detachment following ingestion of wheat and 
milk. A propeptan diet served to manage the 
condition satisfactorih' 

Transitor>- visual disturbances occurring m 
cold urticaria (Wilder,®* L'rbach) are prop- 
erl> to be included m this group only when 
the latter condition is of allergic origin. 

In conclusion it must be stressed that, on 
the whole, allergic factors are of primar>' 
etiologic importance m only a small percentage 
of the cases of retinal detachment. 

I. OPTIC AND RETROBULBAR 
NEURITIS 

Optic neuritis is not unusual in severe 
serum sickness (Mason,*** Brown,®®® Ken- 
nedy**®), and is most likely to be evident 
when the urticarial eruption is at its height. 
This condition is also occasionally seen in 
cases of severe angioneurotic edema. Hayden 
and Cushman*®^ reported an isolated case of 
optic neuritis attributable to food allerg)’. 

WTiile it is evident that a great variety of 
conditions may cause retrobulbar neuritis, 
diseases of the paranasal sinuses (infection, 
allergv-, or allergj- complicated by infection) 
may occasionally play an important part 
(Stark,**” Hansel*®*). Kenned)-*®* described 
a case of retrobulbar neuritis due to pork 
hv-persensitiveness 

Regarding hemianopsia, intermittent am- 
bl)'opIa, and amaurosis on an allergic basis, 
the reader is referred to chapter XX\T 

»«« BaixeaE. R M Am j Ophth 20 580, 1937 
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•«»Be«ce«,W Witn med Wchnschr 80 979, 1930 
•“•WiiBEE. J Wiea kJin. Wchnschr 45 1458, 1932 
»•« Mason, V' R J-OI-V 78 88. 1922 
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Chapter XXVIII 

ALLERGIC DISEASES OF THE EAR 


'^HE allergic diseases affecting the ear may 
be divided into those involving (1) the 
external auditorj canal, (2) the middle ear, 
and (3) the internal ear Our discussion here 
follows this differentiation 

Dermatitis of the ear canal (and of the 
auricle) may be the result of h> persensitn eness 
to drugs used in the treatment of external 
otitis or otitis media Furthermore, the con 
dition may be due to allergj' to feathers, horse- 
hair, or kapok, and will disappear when the 
offending pillows are removed from the bed 
Not infrequently, epidermal sensitivity to hair 
dyes, wave-set lotions, fingernail polishes and 
other cosmetics will be responsible In oc- 
casional instances, there is a bacterial allergy’ 
to streptococci, staphylococci, or fungi, which 
so commonly inhabit the external auditory 
canal, this bacterial hypersensiliveness will 
yield to autogenous vaccine therapy, along 
with local antibacterial measures Lastly, 
Stokes^®” determined that some caseswere due 
to food allergy, as demonstrated by improve- 
ment on elimination diets and exacerbation on 
ingestion of the allergenic food 
On the basis of 6 painstakingly observed 
cases, Lewis’®*® was the first to point out that 
an occasional case presenting the picture of an 
acute otitis media might be of allergic origin 
Proetz*®” reported similar observations, espe 
cially in children under 5 years, and most 
particularly among weaned, artificially fed 
infants who proved to be hy persensitive to some 
mgrea'ient ofi their tbrmui'as farticuiariy en 
lightening is the case of a 15 month old boy 
who suffered from concurrent middle ear in 
flammation and asthma, adherence to a diet 
shown by tests to be innocuous resulted m a 
prompt cure without any other therapy 
Proetz assumes that the ear manifestations are 
due to recurrent allergic edema of the ty mpanic 
cavity and that this condition is much less 
unusual than IS commonly supposed He holds 
that it IS responsible, w hen not duly recognized, 
for many a needless and futile myringotomy 

MM Lewis E R Ann Otol Rh n iLar>ng M 185 1«9 
i«” Proetz A W ibid 40 67 1931 


Jones**** reported an instance of otitis 
media in a child m whom attacks could be 
induced by ingestion of nuts lelderman*®** 
saw cases of catarrhal otitis media, complicated 
by mastoiditis, that were markedly improved 
when the causative food (eg, egg, milk) was 
eliminated from the diet 
In 2 cases Noun”*® showed a definite asso 
ciation between chrome otorrhea and specific 
food hypersensitiveness The differentiation 
between swelling of the ear drum due to pri 
maiy infection and that caused by a specific 
allergy is of major importance because 
paracentesis tyropani is unnecessary for the 
latter type and, moreover involves the danger 
of secondary infection of the middle ear 
Swellingof tins kind will disappear very quickly 
on avoidance of the specific antigenic cause or 
on the use of local medication that shrinks the 
membrane Needless to say, an underlying 
allergy is to be suspected in a middle ear 
affection chiefly when the patient presents 
other manifestations of hypersensitiv eness 
It should also be noted that allergic states 
may result in edema of the Eustachian tube, 
either as an isolated finding, or more com 
monly m conjunction with such conditions as 
allergic rhmopathy or hay fever Such involve- 
ment may cause a sense of ‘ stuffiness’ in the 
head, impaired hearing, or earache, and may 
simulate the symptoms of otitis media or 
actually result in a catarrhal form ol the latter 
disease In some cases, secondary infection 
supervenes, ana' suppurafrve ofrfiif raeifiir 
ensues 

In conditions of the inner ear, one is much 
more frequently justified m suspecting allergy 
It has been repeatedly pointed out m the past 
few y ears, especially by Leidlerandby Kobrak, 
that the human interna! ear can, as a result of 
circulatory disturbances, present clinical mam 
festations corresponding to serous otitis in 
tema In analogy with vasomotor rhinitis, 
Brunner has suggested the term vasomotor 
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otitis interna. However, m \-iew of the fact 
that in the strict pathologic sense no inflam* 
mation is in\ olved, the senior author®'^ sug- 
gested the terms allergic and patheigic 
otopathy. 

The sj-mptoms of this disease can be of 
varT,Tng mtensity, ranging from clicking sounds 
in the ear, isolated tinnitus aurium, slight 
vertigo, or slight nystagmus, to a clinical 
picture that includes the most severe attacks 
of rotaij- vertigo, nystagmus of the greatest 
intensity, disappearance of the caloric reac- 
tion, marked tinnitus, and definitely reduced 
hearing, usually of the t 3 -pe of inner- or mid- 
dle-ear deafness. Moreover, these manifesta- 
tions are sometimes associated mth cerebral 
sj-mptoms such as incoordination or pareses 
FinalK*, extreme nervousness and irritability 
maj' accorapanj- the ear sjTnptoms (Dean*"*’). 

Le\y reported a case in nhicb buzzing in 
the ears could be interpreted as a reaction to 
dog hair, since elimination of exposure to the 
animal was followed b\' freedom from s>'mp' 
toms, while these promptly reappeared when 
contact with the dog was resumed. Kobrak 
is of the opinion that at least some instances of 
“eighth nen’e cnsis" are of aUergic origin. He 
described a case, for example, m which ibc 
patient suffered his initial sj-mptoms during a 
xdsit to his goose farm in the country. 
Proetz*®** obserx'ed several cases of labyrin> 
thine reaction — with the picture of sudden 
irritation of the vestibule as well as cochlear 
disturbances under certain conditions — that 
were attnbutable to food allerg}*. Among the 
clinical findings were vertigo, nj'stagraus be- 
coming more marked on extreme lateral gaze, 
frequent buzzing sounds in the ear, and a sli^l 
decrease in hearing on the involved side. In 
one of his cases, the patient, a man of 49 j-ears, 
had been suffering from intermittent ringing 
and buzzing in the ears, as w ell as from vertigo, 
for five \-ears; during an attack, a sharply 
circumscribed pale elevated edematous spot 
was found in the nasopharjux. The ebmina- 
tion of milk, butter, and cheese from the pa- 
tient’s diet produced complete freedom from 
attacks. It is noteworthj' that skin tests were 
of absolutely wo value. Jones’** saw a pa- 
tient with chronic allergic labjiinthilis in 

LW Ulerpe DL>ea5« of the Ear la FowIct. E. P, 
fed )• lledicine of the Ear, New \ork 'Neboa, *97 


whom the sj-mptoms disappeared following 
elimination of milk from the diet. 

Cnep*“* and Clarke**'** described allergic 
xertigo. They beheve that this condition is 
due to edema of the structures of the inner ear. 
The diagnosis is based on the absence of other 
etiologic factors, on a familj* histoiy of allergj-, 
and on the presence of other allergic manifesta- 
tions, as well as on the finding of blood eosino- 
philia, positne skin tests, and the fact that 
the vertigo is reliex'ed by injections of epine- 
phrine. Vertigo of allergic origin may occur 
either as a single isolated sj-mptom or in con- 
junction with other manifestations, such as 
tinnitus and deafness. 

.\ccording to Kuhn**®* hearing defects are 
not mfrequentU' due to allergx- (4.7 per cent 
of a senes of 1,022 cases). The following 
sjTnptoms are often noted: fullness of one or 
both ears, loss of hearing or dullness of heanng; 
deep dull pam in the ear, itching in the back 
of the nose and between the nose and the ear; 
tinnitus, vertigo, or nausea, tightness and 
drawing sensations or a deep burning in the 
ear. These ver>- greatly m the same indi- 
vidual as to both presence and mtensity from 
time to lime If the patient obtains subjects e 
relief or li there is unprox ement m the audio- 
gram readings after a h\TX»dermic mjection of 
epmephrine, allergic mxestigation is war- 
ranted. EosmophiJia of the nasal secretions 
or blood max* be present. 

Of the iawer-ear diseases, Meniere’s syn- 
drome IS occasionallx* of allergic ongin; in most 
of these instances, the allergen is a food. 
Meniere’s sj-ndrome designates a sj'mptom 
complex charactenzed bx’ recurring attacks of 
prolonged and profound vertigo, nausea, and 
x*omiting, and generally accompanied bx’ 
temporal}’ tinnitus aunum and deafness The 
condition is a result of a vasomotor disturbance 
that can be proved to be of allergic origin m 
onl}' a few cases. Most instances are con- 
sidered to be due to a x'asospasm on a non- 
allergic basis (Atkinson*®*), although one-fifth 
or less of the cases ma)' be the result of a 
primal}' x-asodilatation, detectable, according 
to Atkinson,”®* bx' the skin reaction to an 
intracutaneous test with histamine (see Fig 
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39j) His therap\ , based on this distinction 
will be considered below 
It was Duke^'”’ who first demonstrated an 
allergic pathogenesis in 2 of his patients The\ 
did not haie the Meniere attacks if thej 
aioided the foods to which thev were hjper 
sensitive (peas and pears in one case, spinach, 
plums, wine and ^^negar in the other) The 
attacks could be e^erimentallj produced bj 
deliberate feeding of the offending foods or b> 
injection of extracts of these Similar m 
stances w ere reported bj Row e and Richet®'' 
(fruit vegetable, nuts), Baljeat*** (milk 
butter, cheese), Atkinson’’* (milk and eggs 
m one case, milk and beef m another) Dohl 
man*“* (milk, wheat) Dean*'®' (Cnsco), 
Adelsberger and Munter'®’* (lobster and 
alcohol taken together, but not cither alone), 
and Claike**®* (a number of foods as well as 
kapok, oms root, pvTethmm, and tobacco) 


before each meal) made it possible for the 
patient to partake of these foods w ith impunitj 

In addition there have been reports of 
cas^ m which allergens other than ingestants 
were shown to be the causal agents Thus 
Malone”®* reported 2 instances one of hj-per 
sensitiveness to oms root the other to house 
dust Both were cured bv hj-posensitization 
\andell”®* described another case of oms 
root allergj 

Not all authors concur in the theorv of the 
vasospastic pathogenesis of the Meniere sjm 
drome as outlined abov e particular!) in those 
cases that are due to allerg) This group 
holds that there is an alteration in the permea 
bilitj of the capillar) walls m the lab)rinth, 
resulting in local angioneurotic edema Autop 
sies on a few such cases have revealed an 
edema of the semicircubr canals or so- 
called Iab)Tinthine drops) (Hallpike and 


Meniere $ Sj ndrome 

I 


Histamine SenaiUve IlistaiDine Insen^ ti\e 

I 

Pruaaiy Vasoconstriction 

! 

Primary \asodilataCion Secondary ^ asodJatatioQ 

Fic 39a Dcal \fECHAXlsu D. ilt'CttuE s Syvdbosie (Atkinson*®) 


Ihe senior author observed 2 similar cases 
In the first, chocolate was proved to be the 
eliciting agent The patient av oided this 
food and remained entirel) free from mam 
festations for six months One daj he took 
an amidopynne suppositoi) for a headache 
as* b/Bir WAr s. wtAakW ei ’.erVvgi 

started Subsequent stud) revealed that the 
attack had been elicited not b) the drug itself, 
but by the cocoa butter in the suppositoi) 
The second case, which was reported m 
detail in conjunction with Milder*®** re 
«embled the picture of a cerebellar disturbance, 
with extreme dizziness and tinnitus aunum 
Eggs, pork, and tomatoes were found to be 
responsible So long as these foods were 
avoided, the patient remamed free of svmp 
toms Propeptans m large doses (1 Gm 


UBDCKI W W JVJIV 81 2179 J92J 
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Caims *'®® Lindsay***®) In this connection it 
IS pertinent to note the 3 cases of Dedenng’"* 
as well as the one described b) Milder and 
the senior author ’®'* for thev all presented 
subcutaneous angioneurotic edema along with 
Meniere s ^mdrome 

0»jfcJjS!a.w?**’ in. evoking in. gunea 

pigs allergic vestibular disturbances that he 
localized in the central vestibular zone of the 
medulla oblongata 

The management of these patients is divided 
mto two phases relief of the acute svmptoms 
and prevention of future attacks Lnfortu 
natel), oral medication can almost never be 
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used because of the nausea and vomiting. 
For the treatment of the acute sjinptoms, 
Horton’*^ highly recommends slow intravenous 
injection of dilute histamine diphosphate. 

Techvic Alee ampule cf histamine diphosphate 
containing 2.75 mg per cubic centimeter (efjuualenl 
to 1 0 mg of histamine base), is added to not less than 
250 cc of stenle ph\ siologic salt solution and ihoroughK 
muted Thisisthengi\enmtra\cnQusH bj ibegraMtj 
method The rate of flow, is adjusted so that 2 8 cc 
enters the \ein ever>' minute, requiring not 1e<s than 
one and a half hours for the 250 cc of solution The 
rate of administration is so controlled as to produce no 
change in the blood pressure or pulse rale Occasion 
all)’ the patient will note a slight sensation of warmth 
in his face, but this can be controlled h\ reducing the 
rate of flow Two or sometimes three treatments are 
given on successive davs 

Since sodium ions cause fluid retention, while potas- 
sium ions are diuretic, Peters and Horton*"* suggested 
that the histammc salt be dissolved in an 08 per cent 
•olutjoti of potassium chlonde, and allowed to flow ata 
rate of onl> 10 to 20 drops a minute These authors 
observed little or no pain along the course of the vein 
as cocamonl) occvita when potasswim chtoride solution 
alone is given intravenou«tv , particular!) at too rapid 
a rate 

To soh’c the second phase of the problem, 
avoidance of the offending foods or other 
allergens should be strictly enforced In addi- 
tion, the Furstenberg”'* regimen has been 
attended v, ith considerable success This 
consists of a low -salt diet, along with the 
admuiistration of ammonium chloride in doses 
of 3 Gm. (45 gr.) with each meal, three da>*s 
on and two days off. Thiamin hydrochloride, 
3 to 5 mg. (1/20 to 1/12 gr.) three times a day, 
and nicotinic acid, 50 mg (5>6 gr.^ three 
times a day have also been recommended If 
these approaches prove ineffective — or if the 
allergens cannot be identified — Horton sug- 
gests an adequate maintenance dose of his- 
tamine diphosphate: 0 275 mg. given sub- 
cutaneously two or four times a week for an 
indefinite period. The dosage should be grad- 
ually increased to this point, as outlined on 
page 228 Employing short courses of intra- 
venous histamine injections, Rainej'*”* and 

W“PrTE»s, C V, AVD Ho»tov. B.T Eroc Suff 31m. Ma^-o 
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Lillie, Horton, and ThomelF”® reported con- 
siderable results m most cases The latter 
group noted particular improvement in the 
hearing It is recommended that histamine be 
administered subcutaneously from one to four 
times a week thereafter for an indefinite period 
in order to maintain the beneficial results. 

According to Atkinson, histamme is effec- 
tive onlv m the allergic tj-pe of Meniere’s 
syndrome. This group responds with a so- 
called positive histamme skin test, while the 
nonallergic group fads to do so The criteria 
adopted by Atkinson for a positive reaction to 
001 cc of histamme injected intradermally are 
a wide area of ervlhema (IJ^ to 2 inches, or 
3 8 to 5 cm.), a large wheal to ^ inch, 
or 1 3 to 19 cm.), and the presence of long 
trailing pseudopodia (1 inch or more m length), 
all of these appearmg within three to five 
minutes, beginning to fade after twenty min- 
utes, and still apparent at the end of thirty 
minutes. For a control, the same volume of 
physiologic saline solution is injected. On this 
basis, .Atkinson^ divides his cases into a 
primary vasodilatation tj’pe, and a pnmar>’ 
vasoconstnciion t.vpe, followed by vasodilata- 
tion (Fic 395) He holds that the former is 
best treated by histamme desensitlzation, and 
he prefers the “slow” subcutaneous method. 
A dose of 0 5 mg of histamine base equivalent 
is never exceeded and many patients will not 
tolerate as much He points out that the 
second group may appear to be benefited at 
first by this therapy, smee the immediate effect 
of histamine is vasodilator, but that its ulti- 
mate effect, bj inducing resistance of the bodj' 
to Its action, is unfavorable {Atkinson”'0. 
For these cases, he recommends prolonged 
treatment with niacin (not the amide), at first 
by intravenous, later by intramuscular injec- 
tions, and eventually by oral administration. 
Individualization of dosage is essential, al- 
though average peak dosage may be about 
50 mg. by injection every second daj*. This 
author holds that migraine may be classified 
on a similar basis. 

However, the validity of this concept re- 
quires confirmation. The frequent occurrence 
of strong nonspecific local reactions to his- 
tamine, even in nonallergic individuals, makes 

UK I.iti.rF, H L . Hf>*tt)s, B T . and W . C • Ann. 
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the use of this skin test treacherous "More 
over Farmer^ ® could find no clear e\idence of 
histamine sensitnitj as determined bj intia 
dermal tests read according to Atiunson s 
criteria nor anj significant difference between 
an allergic and non aUergic group of subjects 
when the reactions were graded according to 
less stringent criteria 

Finallj surgical inter\ention may ha\e to 
be resorted to in instances of extreme and 
prolonged disability that are utterly mtract 


able to other forms of therapj although only 
as a last resort It maj sometimes be difficult 
to decide on which side the operation is to be 
performed Among other approaches that 
haxe been employed there maj be mentioned 
section of the eighth ner\e (Dandj ) injection 
of alcohol into the labj rmth subtemporal de 
struction of the labj tinth and electrocoagula 
tion applied bj means of a needle introduced 
into the vestibule (Day "*) 

■“Day K « Ann lot Med 21 41 194 



Chapter XXIX 


ALLERGIC DISEASES OF THE CARDIOVASCULAR SYSTEM 


'^HE results of experimental and pathologic 
studies of the past few years indicate that 
diseases of the heart and blood vessels are not 
necessarily to be regarded as in\'ariabh‘ due to 
degenerati\e processes or to infectious or toxic 
agents. For it has been proved that, even if 
in only a small percentage of cases, the cardio- 
x-ascular sj-stem may represent the shock tissue 
and accordingly respond with allergic cardiac or 
xTiscular manifestations that frequently can- 
not be clinically differentiated from those 
resulting from organic or functional disturb- 
ances. Histologically, on the other hand, each 
t\-pe presents a characteristic picture. 

Investigations in this direction have been 
undertaken almost exclusi\-ely along the bnes 
of experimental pathology-, particularly by 
Roessle, Klinge, Rich, and their schools These 
m\estigators demonstrated that repeated in- 
jections of nonbacterial allergens in anunaU 
can bring about changes in the heart xxilves, 
myocardium, endocardium, and coronarj’ \es- 
sels, and in the connective tissue of the xxiscular 
apparatus. The lesions so produced are identi- 
cal with those found in the majority of infec- 
tious diseases in man (Kaiserllng*”*). Kaiser- 
ling and Slathies®'® stress the significance of 
the neurovegetative regulator}' mechanisms 
in the e.xperimental production of allergic con- 
ditions of the vessels. Alterations in the 
circulation and in the neuroxasomotor regula- 
tion explain why the injection of antigens into 
a ligated arterj' or vein in sensitized animals 
leads to hyperergic thrombo-arteritis (Migou- 
now) or thrombophlebitis (Rinteln) and subse- 
quently to thrombo-angiitis obliterans. Siroi- 
larK , ilasugi and Sato*'™ succeeded, in 
sensitized animals, in inducing local allergic 
tissue damage in the kidnej-, with the char- 
acteristics of glomerulonephritis, by injecting 
foreign serum into the exposed renal artei}' 
and by tightly compressing the arterj- and 
renal xein for ten minutes afterward, in order 
to hold the allergen in the kidney. FoIIoxving 

=i» Kaisziuxc.H - Med Welt it 129’, 1936 
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interference with innen’ation so as to paralyze 
xasomotor control, the vasoconstriction and 
the hj'perergic vascular reaction in response to 
local administration of the antigen ran a far 
more turbulent course, and similar changes in 
the kidney could now be produced by way of 
the general blood stream. 

Knepper and Waaler*'** demonstrated that 
physical oxertaxation — for e.xample, haxing 
the sensitized animal run on a treadmill — will, 
when exen small doses of antigen are injected, 
cause the xessels of the heart to present hjper- 
eigic changes of the nature of arteritis — that is, 
the antigens circulatmg in the blood react w ith 
the antibodies pnncipally m a site that is a 
hois mtnons resisteutiae 

Lastly, Roessle*^* pointed out that m al- 
lergic diseases there are many x-anations of 
allergic x-ascubiis. ranging from capdlar)- 
changes to cndartentis obbterans, periarteritis 
nodosa, and pubnonarx arterj* sclerosis. These 
are especial!} frequent in patients with rheu- 
matic fexer. The experimental exidence that 
rheumatic cardius and rheumatic arteritis, 
including inx-olx'ement of the coronal}' arter- 
ies, may be based on phenomena of h>-persensi- 
tix-eness wiU be presented in chapter XXXI. 

A. HEART 

Hj'persensitix'eness of the myocardium was 
demonstrated by Seegal and Wilcox.*'™ Rab- 
bits' hearts sensitized by injection of egg w hite 
into the pencardial sac were perfused with 
Locke’s solution and tested by addition of egg 
white to the fluid. A characteristic anaphyl- 
actic response occurred, in the form of a 
decrease in the rate of flow of the perfusion 
fluid through the heart. Wittich*'™ actixel}' 
anaphylactized chick embrx'O hearts. The 
anaphylactic response consisted in a marked 
sloxxmg of the heart rate and cardiac arrest in 
diastole. Hj'posensitization resulted, as prox'ed 
by the lack of response follow mg the addition 

aa KSEPPO. R . »nd W A.4l£t, C . Ibid. 294. 587, 1935 
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of more antigen Electrocardiographic studies 
of the isolated heart showed decreased amph 
tude and slow mg of the action The occurrence 
of conduction disturbances in animals dunng 
anaphj lactic shock, ranging from slight delay 
to partial and complete heart block as well 
as auricular and \entricular fibrillation has 
long been recognized Criep®'*^ suggested that 
the electrocardiographic changes found m 
guinea pigs and rabbits during anaphylaxis 
maj be due to myocardial anoxia 

Harka\' 3 ’‘*® proffered the hypothesis that 
syndromes dependent on v'ascular reactions 
in the myocardium, pericardium, and other 
serous membranes, expressed by cardiac insuffi 
ciency, constrictive pericarditis or polyseros 
itis may be attributed to an allergic mechan- 
ism, since such polymorphous reactions are 
sometimes found to accompany asthma 

1 Cardiac AiuuiYTaiiiA 
Balyeat,’*” Tuft,“^ and others have re 
ported simple tachy cardia or extras) stoles due 
to hypersensitiveness to certain foods the 
condition improved upon dietary restriction 
and recurred when the foods were again in 
gested Duke'*®' described cardiac arrhyth 
mia in some patients sensitive to heat, cold, or 
exertion these cases responded favorably to 
epinephrine Furlhetmore, isolated observa 
tions of paroxysmal tachycardia due to an 
underlying allergy have been made (Thomas 
and Post,**"® Wittgenstein,**” Mussio Four 
nier****) However, the relationship may be 
considered as definitely established only if — 
as in the cases recorded by Luna and \\ ilen 
sky*’” and by Harkavy’*’* — elimination of 
certain foods from the diet restores the cardiac 
itAt 'to Tiwrrta'i, 'A* Vfra*! •axViyri '/s 

accelerated on renewed ingestion of the given 
food Fifteen allergic patients with paroxys 
mal tachycardia, including 4 with electro 
cardiographic evidence of auricular paroj^s- 
mal tachy cardia and 1 w ith attacks of auricular 
paroxysmal tachycardia, auricular fibrillation, 
and auricular flutter, were studied by Davison 

• «CBirP L H Arch lot Med 48 1098 l»iJ 
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et al*'*" The symptoms were relieved in 7 
cases by elimination of the offending foods 
along with treatment for inhalant allergies 
Other arrhythmias reported include brady 
cardia with a relative prolongation of the PR 
mterval and sinus tachy cardia interrupted by 
sinus block with a complete momentary cessa 
tion of heart action due to foods (Panto 
lini*'*') and nodal rhy thm and bundle branch 
block after 5 grams of acetylsahcylic acid 
with reversion to normal the following day 
(Bloom and W alker*'*’) 

The writers treated a young man who regu 
larly suffered from paroxy smal tachycardia 
following ingestion of milk butter, or cheese 
administration of the appropriate propeptans 
served to control the condition completely 

2 Angina Pectoris 

Although It IS by no means the writers’ 
intention to present angina pectoris as an 
allergic manifestation it may be said, on the 
basis of fairly abundant material in the liter 
ature, that allergically induced spasm of the 
coronary vessels can be a cause of this disease, 
even if only m a small percentage of cases 
Lichlwitz*'** was probably the first to attribute 
a case of angina pectoris to hypersensitive 
ness (to fish), he succeeded in preventing 
attacks by administering peptones Similarly , 
Werley,*'” Bienstock,*”* von Eiselsberg ”*** 
Adelsberger,*'” Dattner and Funck**** 
were able to demonstrate the responsibility of 
foods for typical attacks of angina and to 
prevent symptoms by eliminating the given 
foods from the diets TumbulP”' presented 
3 similar patients whose angina was compli 
cated by periodic diarrhea and peripheral 
venous thrombosis The senior writer was 
called upon to treat a physician with severe 
attacks of angina found that the condition 
was due to hypersensitiv eness to milk and milk 

«»• Davison H M Thobocchnsn J C and Bottcoca 11 
SouVh M J » 560 1945 
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products, and achieved complete cure by ad- 
ministering milk propeptans. 

However, the allergens need not by any 
means be foods. Thus, Contl’^’* identified a 
cresol-containing mustache d^e as a causal 
agent; ShookhofT and Lieberman,**” acetyl- 
salicj-hc acid and, in other cases, ragweed pol- 
len; Puech,*'*® digitalis, and Harka\y ,*”*•*'“ 
tobacco. Lastly, Duke'*®* described a case 
in which anginal pain was promptly produced 
by e-rposure to heat and was instantly relieved 
by cold, suggesting a physical allergj* as the 
pathogenic mechanism. 

3. ilYOCARDins (Myocardopathy) 

Sickl^‘“ assembled 5 cases of interstitial 
myocarditis complicating dermatitis due to 
arsphenamine. He pointed out that the 
lesions exhibited eosinophilic exudates similar 
to those seen in allerpc tissue reactions, and 
advanced the hj-pothesis that the m>ocardo- 
pathy de^■eloped as an allergic response to 
arsphenamine hj-persensitiveness of the heart 
Browm and McNamara’'” reported a similar 
case of acute interstitial myocarditis compli- 
catmg exfoliath'e dermatitis due to arsphen- 
amine. They, too, suspected an allergic 
eliologj*. Bahrmatm*'® examined histologi- 
cally the heart of a patient who had been 
hj-persensitive to a number of foods and who 
dirf during an attack of asthma. He found 
subendocardial and intramural collections of 
eosinophile cells in the heart and, in addition, 
an extensive periarteritis nodosa of the peri- 
pheral \essels. In the heart of a patient who 
died of asthma, Chafee and his associates”*’* 
obser\-ed acute diffuse myocarditis with the 
most marked infiltration of eosinophilic leu- 
cocj’tes. 

4. Endocarditis (ENDocARDOPAnn') 

As is well knowD, many entirely different 
kinds of bacteria are capable of producing the 
same tj^ie of vahnilitis. The strictly mechani- 
caI-bacterio!ogic doctrine of metastasis ac- 
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counts for the endocarditis on the basis of the 
speafic characteristics of the bacteria, their 
number, and the degree of their \'irulence at 
the moment. Surely no one would deny the 
role played by bactena in the production and 
course of an ulcerative endocarditis, for e.x- 
ample; nor would any one overlook the fact 
that myocarditis can be produced by embolic 
metastasis of bacteria, although even such 
simple embolic inflammatory" processes are not 
satisfactorily accounted for by a strictly 
mechanical explanation But the concept of 
simple bacterial metastasis has already proved 
unacceptable for the pathogenesis of ordinary 
\errucous endocarditis, since in the great ma- 
jority of cases no micro-organism at all can be 
found either on or in the valve tissue Further- 
more, vaUmlitis has been regarded as the 
result of stnctly toxic damage There may 
be some truth to this in certain cases, but it 
cannot satisfactorily serx'e as a general ex- 
planation for the pathogenesis of a process 
occurring under any of a variety of conditions. 

Endocarditis has often been produced ex- 
perimentally On the assumption that bac- 
teria circulating in the blood will find their 
3\ay directly into the \alves during closure, 
attempts were first made to produce endo- 
carditis by means of intrax-enous injection of 
bacteria. This approach failed. Efforts were 
then made to damage the \"alves at the same 
time This method was only moderately suc- 
cessful. There was a different kmd of re- 
sponse, howe\"er, when animals were gixen 
repeated injections of the same bactena at 
<}e}inite inten-als, along mlh valwhr iiaunja. 
Now, for the first time, there were signs of 
real success. \\’hat had happened’ The ani- 
mals had been allergized by preparatory treat- 
ment with the bacteria; the resorption of micro- 
organisms did not, how ex-er, take place only in 
those organs normally haxing this function — 
the U\"er, spleen, bone marrow, and lymph 
nodes. Instead, the range of resorbing endo- 
thelial cells had been enlarged, and those of 
the endocardium and particularly of the x"al\"es 
also took part m the process of resorting 
bacteria. The immunologic response to the 
infectious agent determines whether a x-er- 
rucous or an ulceratix'e endocarditis will 
develop. A successful defense against the 
micro-organisms allows the hyaline thrombi 



830 


Allergi 


that form on the valves to organize and scar, 
producing the \errucous type In the event 
of unsuccessful defense the thrombosis in 
creases, and progiessu e ulceratn e endocarditis 
de\elops Therefore according to the present 
concept, an alteration in the reactivity of the 
endothelial cells of the valves is essential for 
the development of endocarditis 

In summary, it can be safely assumed that 
endocarditis is based on an underlying bac 
terial allergic process 

■We are now also able to understand wh> 
horses being treated for the production of 
immune serums so frequently develop endo 
cardiUs, and why this does not happen at the 
beginning of the immunization, but only later 
in its course The first injections allergize 
the organism, the bacteria being taken up by 
the endothelial cells of the liver and spleen 
As the injections are continued these cells 
are overwhelmed and the second line of dc 
fense including the endothelial cells of the 
valves, undertakes the same function This 
results m endocarditis in the immunized am 
mals (Fig 396), a pathologic condition well 
known to those engaged in producing immune 
serums 

B PERIPHERAL BLOOD VESSELS 
1 Essential Hvtertension 

WTiile there is no available evidence to 
prove or disprove the idea that allergy may 
be the cause of essential hypertension, there 
are some reports that would seem to justify 
this assumption, at least with regard to a 
limited number of cases Thus, Waldbott”^ 
reported a young woman with a systolic blood 
pressure of 212 mm of mercury and a diastolic 
pressure of 115 After a number of food items 
to which the patient was pro\ed to be allergic 
had been removed from her diet, the blood 
pressure dropped to 145 systolic and 92 dia 
stolic after two years however, it again rose 
to 195 and 118, respectively, the patient 
meanwhile having developed hypersensitive 
ness to other foods Elimination of the latter 
again served to reduce the blood pressure 
Similar cases have been reported by Vaughan 
and Sulhvan,»‘« Liston,***’ Gay,^**’ Funck,*“* 
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and Bienstock According to Price"’®® 
some cases of hypertension are aggravated bj 
food allergy which may be detected b) careful 
expenmentation with the diet in conjunction 
with a study of the pulse record according to 
the methods outlined by Coca It is not the 
total protein content of the diet so much as 
the speaficity of some proteins which is im 
portant in this respect, and vegetable proteins 
are more common offenders than animal 
proteins 

Feinberg points out that occasional cases 
of mtractable asthma are accompanied by 
hjipertension and that the condition in the 
latter improves markedly if only temporarily 



Fio 396 Ulcerativi: Evuocarditis tv Horse 
RE rcAtEDLY Injected with Streptococcis 
ERYSIPELA trS TO PRODUCE ISfUUNE SERUM 
(after BieunC"**) 

after administration of epinephrine Cooke 
found that such hypertension involved only 
the qrstolic level and not the diastolic 
In the present writers’ opinion, auto 
endogeneous allergens — that is, substances 
which are formed in the body and to which 
the organism becomes hypersensitive — may 
be assumed to be the cause of at least some 
cases of hypertension The demonstration of 
these substances is, as yet, an extremely 
difficult matter Nevertheless attempts 
should be made to identify them m the urine, 
for example, in the form of proteoses It is 
also conceivable that the beneficial effects of 
stnct diets and particularly of a “starvation 
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regimen” in the treatment of high blood pres- 
sure may be due to the elimination of secondarj’ 
allergens. 

2. Hytotexsiox 

H\-potension is verj- common in allergic 
states (Kahn*’*^) and is not infrequently re- 
sponsible for the poor general condition of 
allergic indi\’iduals. It may be attributable 
either to a decreased secretion of epinephrine 
or to a reduced production of this hormone, 
.attempts have been made to determine 
whether the blood of allergic individuals con- 
tains less than the normal amount; unfortu- 
nately, the available methods of determining 
epinephrine content are not accurate enough 
to permit of an answer to this question. The 
fact remains, however, that many allergic 
individuals feel much better subjectively when 
their blood pressure is more nearly normal, 
and for this purpose small but long-continued 
doses of ephedrine are valuable. Moreover, 
adrenal cortical substance (e.g., 2 tablets of 
cortale.^ three times a day) may on trial be 
found to give good results. 

A drop in blood pressure has been generally 
recognized as an expression of a severe allergic 
reaction, ever since the basic investigations of 
Widal on the hemoclastic crisis. Moreover, 
it is an invariable sv-mptom of anaphylactic 
shock, 

3. Vascular Spasms 

A considerable mass of evidence suggests 
that allergically caused vascular spasms are 
responsible for a number of clinically different 
disease pictures, the nature of which depends 
in each case on the portion of the vascular 
system affected. These conditions include 
Horton’s’^’ vascular headache (erj"thromel- 
algia of the head), certain instances of migrame 
and epilepsy, and many cases of Raynaud’s 
disease and intermittent claudication. For 
the sake of brevit}-, these diseases are discussed 
in other relevant sections. The intermedia- 
tion of cold autohemagglutination as a mechan- 
ism in reported cases of Rajmaud’s sjudrome, 
acroa-anosis, and symmetrical gangrene of 
the tips of the extremities was discussed on 
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p 136. Here, brief mention will be made only 
of those periodic attacks of severe pain that 
appear in patients simultaneously suffering 
from such allergic manifestations as inter- 
mittent hjdrarthrosis and angioneurotic 
edema. In a postmortem examination of a 
case of this kind, Assmann was able to demon- 
strate a histologic appearance presumably due 
to v’ascular contractions The condition was 
assumed to be due to an endogenous alJergj'. 

4. TiiROMBO-Axonns Obliterans 
That thrombo-angiitis obliterans occurs 
chiefly in heavj' smokers is a fact that has 
long been recognized, and the disease had 
been attributed to the toxic effect of nicotine 
In 1933 Hark.avv-*’“ and shortly afterward 
Sulzberger**’* suggested the possibility that 
the deletenous effects might be due not to 
the nicotine content nor the poisonous com- 
bustion products of tobacco but rather to 
sensitization to tobacco. These authors dem- 
onstrated that smokers gave a much higher 
percentage of positive skin reactions to denico- 
tinized tobacco extracts than did nonsmokers. 
Friedlander and his associates**®* reported the 
occurrence of gangrene of the toes in male 
albino rats receiving daily peritoneal injections 
of denicolinized tobacco. These authors be- 
lieve that the>' thus reproduced, in animals 
that had become h>-persensitive to tobacco, 
a disease similar to thrombo-angiitis obliterans. 
By forbidding the use of tobacco, Harkavy**** 
and Silbert**®* relieved patients who gave 
positive skin reactions to tobacco extracts. 
Among the other clinical observations which 
have convinced Silbert’*** that thrombo- 
angiitis obliterans is caused by smoking in 
individuals sensitive to tobacco are the facts 
that without exception all patients with the 
disease in his experience have been smokers, 
and that it is uniformly progressive in those 
who continue smoking. Harkav}-*'** was able 
to demonstrate the presence of antibodies to 
tobacco in the blood of 44 per cent of the 
cases examined. In addition, both Harkavy 
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and Sulzberger demonstrated hyperservs\U\e 
ness to tobacco in an appreciable number of 
patients with angina pectoris and coronary 
disease 

However the contention that hypeisensi 
tneness of the \ascular sjstem to tobacco is 
the basic mechanism in thrombo angutis 
obliterans and coronarj disease has been 
disputed Tiasofi estcott and their 
associates and others found the incidence of 
positive skin reactions to tobacco to be slightly 
higher m a control group of nonallergic smok 
ers and nonsmokers than m the group with 
vascular disease Chobof” elicited reactions 
even in children Peshkm and Landa>*^ 
regard the frequently observed positive reac 
tions to tobacco antigen in children to be 
specific since their blood contained antibodies 
to tobacco as demonstrated by successful 
passive transfer tests these authors point out 
however, that almost all of these children also 
gave positive skin reactions to pollen They 
assume that tobacco and pollen possess a 
common chemical radical and that this satis- 
factorily explains the hypersensiiiveness to 
tobacco 

Thompson’*” and Naide**” contend that 
peripheral vascular disease resembling if not 
actually identical with thrombo angiitis oblit 
erans may be the result of an advanced degree 
of hypersensitiveness to dermatoph) tosis 
This concept of course requires further con 
firmation 

s Periarteritis Nodosa 

As early as 1866 Kussmaul and Maier 
described a disease of the arterial walls pre 
senting a peculiar but characteristic histologic 
appearance and accorciing’iy coineci a name 
for a disease that manifests itself in a protean 
variety of clinical pictures Grubei®*’ stressed 
the fact that periarteritis nodosa is not a 
disease entity but is to be regarded as a 
hyperergic expression mv olving portions of the 
arterial walls of one or more organ ^sterns 
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that have become hypersensitive during the 
course of a prolonged infectious disease For 
many years this condition was considered to 
be a very rare one and was usually seen only 
post mortem by the pathologist Grant ’ ® 
who wrote an excellent revnew found that m 
the seventy four years after it was first de 
scribed only 3oO cases had been reported 
Nevertheless periarteritis nodosa does not by 
any means seem to be very rare for a great 
number of reports on the subject have ap 
peared m the last few years Thus Wilson 
and Alexander*'” found that about 200 
authenticated cases were described in the 
literature from early 1940 through 1943 while 
Jones”” was able to report as many as 14 
cases m his own experience And although 
the etiologic connection with allergy has not 
as yet been conclusively established the dis- 
ease IS so frequently encountered m asso 
ciation with asthma and other allergic mam 
festations (Motley Cohen Klme and 
\ oung *'** Bahrmsnn ”” Berger and 
Weitz”” Rackemann and Greene”” Trasoff 
and Scarf Lebowich and Hunt”” Coe 
Keisman and DeHoff ”” Harkavy 
Baker and others) that discussion of it 
m this place certainly seems to be warranted 
It must be emphasized howevrer, that much 
of the available clinical material indicates that 
bacterial aUergies are here involved although 
recent clinical and experimental evidence in 
creasingly suggests that nonbacterial antigens 
may be responsible These include particu 
larly drugs and foreign serums and rarely 
foods or pollens 

Gruber”*' on the basis of experimental 
investigations concluded that periarteritis 
nodosa is a vascular disease caused by cocci 
m the presence of an underlying allergy and 
pointed out that the vascular changes occur 
pnnapally in combination with glomerulo 
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nephritis. Masugi and Isibasi’^™ succeeded 
in producing periarteritis nodosa in the pul- 
monarj' vessels and in the gallbladders of 
sensitized animals by repeated intra\enou$ 
injections of Bacterium coli. Bahrmann-‘” 
claimed to have induced tj-pical arterial 
changes in rabbits b)’ repeated large injections 
of histamine. Selyeand Pentz®’** showed that 
the lesions of periarteritis nodosa in rabbits 
are similar to those of malignant hYTierlension 
and of rheumatic arteritis, and that each of 
them can be produced b\- treatment not only 
with foreign serums, but with foreign protein 
of other sorts, as w ell as w ith bacterial products 
and with se\ ere overdosage w ith desoxjxorllco- 
sterone acetate. They believe that the dcYxI- 
opment of this disease is merel\’ a response to 
drastic treatment. Intravenous injection of 
horse serum into highly serum-sensitized rab- 
bits was found by Rich and Gregor>’**** to 
result in arterial lesions typical of periarteritis 
nodosa, although infarction from vascular oc- 
clusion occurred only once, and actual 
aneury sm formation was not encountered 
Acute diffuse glomerulonephritis appeared in a 
few of the animals. 

Numerous authors have attempted to dem- 
onstrate a relationship to rheumatic fever. 
According to Wilson and AlcTander,*'® the 
two diseases are linked together by three facts, 
the frequenc>' with which both clinical symp- 
toms of rheumatic fever and tv^iical Aschoff 
bodies have been found in periarteritis nodosa, 
the close pathologic similarity between rheu- 
matic arteritis and periarteritis nodosa, and 
the production of the lesions of both diseases 
by sunilar experimental methods. Fox*^ 
pointed out that the pathologic lesions re- 
semble those of disseminate lupus erj'lhe- 
matosus, and suggests that both conditions 
may eventually prove to be patterns of reac- 
tion to a variet}’ of antigens in h>'persensitive 
persons. 

The failure to detect any infective agent in 
periarteritis, the variety of the clinical sj-mp- 
toms, and the association with blood eosino- 
philia, urticaria, and bronchial asthma — all 
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these have led to the belief that the vascular 
lesion is not the result of a specific disease, but 
rather the expression of a characteristic reac- 
tion of the artenal system, possibly allergic 
in nature and occurring in the course of varv-mg 
infections and toxemias In this connection 
the observations of Clark and Kaplan’*^^ and 
of Rich**^* are of special interest: sL\ pneu- 
monia patients who died after severe mani- 
festations of serum sickness due to anti- 
pneumococcus serum, showed fresh lesions of 
periartentis nodosa at necrops}’. The ma- 
joritv of Rich's patients had received sulfon- 
amide therapy as well, and the possibility 
that the sulfonamides can attach themselves 
to plasma proteins and act as haptens must be 
considered. In a later review of 8 fatal cases, 
Rich**'* found that each had had a definite 
histoiy of hvpersensitive reactions to sulfon- 
amide or serum shortly before death, suggesting 
a causa! relationship Moreover, since the 
introduction of sulfonamide therapy there has 
been a marked increase m the number of 
cases of periarteritis nodosa coming to necropsy 
at the Johns Hopkins Hospital Gibson and 
Quinlan*'^' reported a case in which the 
disease appeared to be caused by thiourea 
employed for the treatment of hj’perthjToid- 
ism, while Marine and Baumann*'” observ’ed 
periarteritis nodosa-bke lesions in rats fed 
thiouracil Rich*’” recently reported a pa- 
tient who had received Lugol’s solution and 
later potassium iodide because of thyro- 
toxicosis and whose necropsy revealed char- 
acteristic lesions of periarteritis nodosa. In 
this regard it is interesting to recall the older 
studies of Fnedburger and Ito”” and Ja- 
cobs**** showing that guinea pigs can be 
anaphylactically sensitized by a mixture of 
iodine and guinea pig serum. Here again, as 
in the case of the sulfonamides, a hapten 
mechanism comes to mind. All these investi- 
gations clearly indicate that these vascular 
lesions may be a manifestation of allergic 
h5'perSeQsitivene5S. 
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The fundamental patholog c change is an 
inflammatorj' lesion m\ohing predominantlj 
the medium sized and small artenes and 
usually affecting onlj a segment of the \essel 
The condition is characterized b> a hbtmotd 
hyaline necrosis of the media and intima of 
the arterial wall by exudative processes that 
fan out from the adventitia toward the media 
and intima and lastlj bj formation of 
granulation tissue consisting of mononuclear 
eosmophile and neutrophile cells in the 
adventitia (Fig 397) and healing with scar 



Pectoral MosctE {X 130) 
ttall replaced b> fibnnod matenal in hich 
structural deta 1 s lost nt ma s oUen vessel sur 
rouncieci 'by iSe zone o't 'leucocytes cbieily poly 
morphonuclears Stan Wegerts elast c and 
hematoxylin eosin (Courtesy Dr R T Grant) 


Clinicall> the disease is intinitelj \ared 
in nature However the folio \ing svmptoms 
are dnefly present fever chills increased 
sedimentation rate enlargement of the spleen 
leuoocytosis marked eosinophilia anemia 
anorexia loss of weight renal symptoms 
polyneuritis polymyositis and gastro intes 
tinal involvement such as epigastric pain 
vomitmg and diarrhea Some authors stress 
the point that a bizarre sy ndrome particularly 
if many systems of the body are involved or if 
accompanied by protonged fever of unknown 



Fio 398 Periarteritis Nodosa VrteriolE or 
Dersus (X 400) 

Early acute necrosis med a rej laced by fibnno d 
material nbma s ollen reduc ng lumen to narrow 
ch lit mvason "Dy pdlymorp’nonuciear 'leucocytes 
Stan heinatoxyl n eosin (Courtesy Dr R T 
Grant) 


formation As a result of these processes ongm and by leucocylosis and high eosino 
the walls of the vessels become considerably phiba should suggest a diagnosis of periarteritis 
thickened and the lumens markedly narrowed nodosa A hypereosinophiha associated with 
(Fig 398) Many of the vessels «how throm bronchial asthma should also arouse a sus 
bosis Other results of the infiammation of picion of this diagnosis In 300 consecutive 
the arterial wall are small aneurysms rupture casesof periarteritis nodosa collected by Wilson 
and bleeding or infarction According to and Alexander*'” bronchial asthma was identi 
current opinion the presence of both fibnnoid fied in 18 per cent All but 3 of 47 cases with 
material and a frankly mflammatoiy cellular asthma showed hypereosinophilia rang ng from 
reaction is required for a diagnosis of pen 11 to 84 per cent with an average of 53 a per 
arteritis nodosa The veins are never in cent Only 9 of lal patients without asthma 
volved 1*^ hypereosinophiha The onset of asth 
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matic symptoms occurred before the age of 21 
in oniy 11 per cent. If the instances of 
urticaria, rhinopathy, and other e-xpressions 
of allergy were included with the asthma, the 
incidence of allergic disorders accompaming 
periarteritis nodosa was found to be well oxer 
25 per cent. It is of special interest to note 
that in about 20 per cent of a series of cases 
(Schottstaedt’‘*0. skin manifestations ap- 
peared, in the form of urticaria, ecchjmoses, 
nodules, ulcerations, and gangrene of the skin. 
It is also significant that the combined de- 
scriptions of Schoenlein’s and Henoch’s pur- 
pura correspond to a considerable extent with 
thecharacteristicsof periarteritisnodosa. Thus 
the preoperative diagnosis m a case reported 
by Singer®’” was Henoch’s purpura, and in 
Baker’s*’*'^ case, Schoenlein’s purpura. The 
marked clinical and even histologic similarity 
between periarteritis nodosa and trichinosis, 
and the difficulties of differential diagnosis 
were discussed by Reimann, Price, and 
Herbut.*’” They suggest the possibility that 
trichinosis may be the primaiy factor initiating 
the x’ascular lesions of periarteritis nodosa 
through an allergic mechanism. The occur- 
rence of periarteritis nodosa in an infant aged 
9 months was reported hy Legros®’*^ as diag- 
nosed during life. A positixe reaction was 
produced by a subcutaneous injection of a 
heated culture of a hemolytic streptococcus 
from the pharj-nx, and treatment by sulfa- 
pjTidine and acetj Icholine led to rapid healing 
of the cutaneous lesions. 

The xaried sj-mptomatologj- of the disease 
is best shown by the sj-ndromes that hax-e 
been described: Rackemaim and Greene®'*® 
obserx'ed 8 patients in whom severe asthma, 
pain and numbness in the extremities, hemor- 
rhages in the lungs, kidnej-s, and bowels, also 
purpura and an eosinophilia of from 25 to 
80 per cent, were proved to be due to peri- 
arteritis nodosa. The sj-mptoms in a series 
of 12 cases reported by SIcCall and Pen- 
nock’**’ included weakness, myalgia, loss of 
weight, palpitation, dyspnea, fexer, tach}'- 
cardia, hj-pertension, and abdominal pain. 

SCBOTTSuroT, W E. R Califoniia A West Jled. 36. 186, 

Slvcei, H a • Arch Int lied it 865, 1927 
«i«R£diaxn,H A..Pmici.A H , »nd Htisrr. P A ■ J AM A 
m iwj 

«“Lec»os, J Arch franf dePcdiat 2:112,1943 
«'“lIcCALi,M..«ndPi:s-scici:,J H Ano lot Med 2I-623.19U 


Harkaxy®”® described 7 cases of bronchial 
asthma due chieflx- to bacterial allergx- orig- 
inating from infected sinuses, and associated 
with recurrent migratoy inflammator>’ in- 
terstitial lesions in the lungs, effusions of 
eosinophils, pericardial m\ olx-ement, and elec- 
trocardiographic abnormalities. These mani- 
festations were rex-ersible and disappeared 
along xxith the asthmatic seizures in 4 of the 
cases, only to recur with recrudescence of the 
asthma. The presence of eosinophils in the 
sputum and in the serous exudates, as well as 
the histologic ex'idence of periarteritis nodosa 
in the skin, may be interpreted as expressions 
of a generalized x'ascular allergj' in the tissues 
of the body. Inxoixement of the coronary 
arteries may produce not onlx electrocardio- 
graphic changes, but also mj'ocardial atrophy, 
infarction, and fibrosis (Curtis and Coffex'”“). 

Until quite recently it w as generallj’ believed 
that the diagnosis of penartentis nodosa could 
be made only post mortem or possibly some- 
times when the characteristic histologic picture 
of this disease was discoxered accidentally, 
so to speak, in the course of a biopsy perform^ 
for some other reason, numerous instances 
have recently been reported, howex’er, showing 
that physicians are beginning to think of the 
possibility of such a diagnosis intra zilam. 
Biopsy of a skin nodule or of a tender area in 
the muscle, usually of the gastrocnemius, 
pectoral, deltoid, or lateral thigh muscles, 
will help to confirm or rule out the tentatixe 
diagnosis. 

Furthermore, a rexision must also be made 
with regard to the prognosis Until lately, it 
was generally assumed that the patient could 
lix'e a j’ear at the very most; now, howex’er, 
cases are known in which recox’erj’ took place. 
In most of these instances, the patient was 
left with hypertension and a certain degree of 
glomerulonep h ri t i s. 

There is, as yet, nothing like a definite 
therapeutic approach, since the cause of the 
disease is not known. In any event, all foci 
of infection should be combated, and if any 
offending antigen can be identified after a 
thorough inx'estigation, it should be eliminated. 
Patients under sulfonamide therapy should 
be carefully watched so that the drug ma}* be 
discontinued on the first appearance of sjTnp- 
toms of hx’persensitix'eness. 

*‘"Cu»Tis,A C.andCorrET.R M Ibid T:II,I9J4 



Chapter XXX 

ALLERGIC DISEASES OF THE HEMATOPOIETIC SYSTEM 


A CHANGES IN THE BONE AIARROW 

ABELMANIS S’ ’’ investigations show 
that allergic reactions may cause typical 
responses in the leucopoietic bone marrow 
These comprise (1) an eosinophilia that is not 
paralleled by a peripheral eosinophilia and 
that IS independent of the clinical manifesta 
tions, (2) a shift m the leucopoietic marrow 
picture toward a more immature character 
1 e , the segmented and stab form granulocytes 
are decreased in proportion to the number of 
metamyelocytes myelocytes and promyelo 
cytes (3) a marked increase in the number of 
reticular plasma cells and (4) a definite 
monocytosis the degree of which is related to 
the relative severity of tiie clinical mani 
festa tions 

The changes were found to differ quantita 
lively, depending on whether moderate or 
very severe allergic states were investigated 
(Table 63) Habelmann claims that ev'alu 
ation of the processes in the bone marrow 
gives a far clearer indication of the existence 
of allergy than does study of the circulating 
blood 

Examination of the bone marrow of 16 pa 
tients with allergic rhinopathies by Erdstem 
et al revealed \ ery similar changes con 
sistmg of intense local eosinophilia with 
deviation to the left of the eosinophils pre 
dominance of myelocytes and promyelocytes 
over normal leucocytes increase in monocytes 
•fJasma cells, ^^/i. et 

toxicity including nuclear irritation plasma 
basophilia vacuolation and coarse granula 
tion The reaction was present both during 
acute stages of the allergic disease and during 
periods of improvement According to these 
authors the bone marrow reaction is of value 
for the pathogenic diagnosis of allergic rhino 
pathies as well as for the differential diagnosis 
from related conditions 

In a patient w ith primary pernicious anemia 
and demonstrated sensitivity to liver extract, 

«'’Habelu4nv G Kin Wchnsthi H U« W» 

•imEkdsteiv S F Key J C andBeEtem J A An Cated 
de Pat > Cl n Tuberc 4 281 1942 


Rynes and Tocantins^®* speculated that the 
failure of adequate hemopoietic response which 
was noted might be due to an allergic reaction 
of the blood forming organs 

B CHANGES IN THE PERIPHERAL 
BLOOD 

Blood eosinophilia and other blood changes 
in allergic states was discussed in chapter "VII 


Table 6J — Q4anMattve Changes in Ike Bone \Sarroj. 
tn Mild and Seiere Allergic Slates (Habelmann^ * ) 



Pfrcenli 

ige D «r 

but on n 

Type«fC«ll» 

Nornsl 

State 

M Id 

A egc 
State 

Severe 
AUrg c 

Myeloblasts 

1 0 

1 0 

0 6 

Pfomyeioevtes 

3 4 

3 4 

10 6 

Myelocytes 




neutrophilic 

12 4 

13 0 

20 0 

eosmo|>hil c 

0 2 

0 6 

9 0 

Metamyelocytes 




neutrophilic 

7 0 1 

11 0 

14 0 

eosinoph he 

' 0 8 ' 

4 0 

1 S 0 

Band or slab forms 




neutroph he 

33 0 

36 0 

12 0 

eosinophilic 

1 4 

6 4 

3 0 

Segmented polymorphonuciears 




neutrophil c 

22 0 

10 0 

5 2 

eosinophilic 

2 4 

3 0 

1 0 

Lymphocy tes 

11 0 

13 0 

15 0 

Monocytes 

2 0 

3 0 

7 0 

Lymphoid ret cular cells 

3 0 

3 0 

0 0 

Reticular plasrna cells 

J 0 

4 6 

10 4 


blood dyscrasias due to drugs in chapter XIV 
and thrombocytopenia in chapter XXV 
With regard to the hematologic manifesta 
turn of hypersensitive states in general, 
Squiet* ** points out that ieucopenn char 
actenstically occurs in allergic reactions and 
IS brought about in part by redistribution of 
the white ceils However in more pro 
nounced allergic responses there is evidence 
that the fragility of the leucocyte is increased 
and that white blood cell destruction occurs 
This mechanism is comparable to the lysis 
of red cells seen in the hemolytic anemia of 

"MSQIIKS T I. V rsn»M Month 72 67 194S 
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fa\-isni which is recognized to be of allergic 
origin, and in the hemolysis of transfusion 
reactions which likewise depends on an antigen- 
antibody interaction. Allergic reactions may 
be manifested in the blood by leucopenia, 
hemolytic anemia or Ihromboc) topenia, or at 
times by combinations of these responses. In 
this connection it is pertinent to recall that 
leucopenia occurs during anaphylaxis in the 
guinea pig, dog, rabbit, and pigeon. 

.A SATidrome which might readily be con- 
fused w ith infectious mononucleosis was defined 
by Randolph and his collaborators."**^-*'** 
.At\pical U-mphocj'tes, morphologically similar 
to those seen in infectious mononucleosis, were 
found in the blood smears. These patients 
manifested intermittent spontaneous enlarge- 
ment of the cer\rical Ij-mph nodes, and some- 
times generalized lymphoid h\ 7 >eiplasia. 
Subjective complaints included unexplained fa- 
tigue, unreliev^ by adequate rest, weakness, 
drowsmess, and even deep pains. Allergj- to 
foods appeared to be the most important 
etiologic factor. The heterophile agglutinin 
determination was an important aid in the 
differentiation from infectious mononucleosis. 

C. AGRAXULOCVTOSIS 

The term agranuloc>‘tosis is applied to a 
sjTidfome that was first described by 
Schultz,*'*' and that is characterized by severe 
tonsillitis or pharamgeal or buccal infection, 
an irregular high fever, extreme malaise, and 
marked diminution or total absence of granulo- 
cytes in the peripheral hfood. Although this 
disease was apparently very rare before 1922, 
it accounted for more than 1,500 deaths in 
the United States alone in the years from 
1932 to 1934, according to Kracke and 
Parker.*'* 

AMiile the earlier inxestigators incriminated 
some hidden infection or toxemia, the first 
intimation that drugs, especially those con- 
taining the benzol ring, might be responsible 
was made by KracLe*'” in 1931, when he 
described a case of acute fulminating agranulo- 
cytosis that appeared after ingestion of large 
quantities of acetphenetidin. It soon became 
clear that the disease was occurring with some 

"" R.«t>0UH. T. md HITTIC, R A Vn J M. St. ZWi 
306. lOU. 

“‘ScETXTl.W mtd WcIuiMir 4S: J47S. 192} 

“"IUach, R. R, Paicsi. F. P J.AJIA. It5:9t0, »J5 
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frequency in countries such as the United 
States and Germany, which were being flooded 
with a x-anety of synthetic drugs after the last 
world war. Thus, up to the year 1935 alone, 
172 cases were reported in the literature, 153 
of them following the use of amidopjTine and 
the rest attnbutable to dmitrophenol, organic 
arsenical compounds, and gold salts. In recent 
years, according to Long,"** there have been 
recorded 250 cases due to the various sulfon- 
amide compounds. .Among the other drugs 
which have been reported as causing agranulo- 
cytic angina are causalin, allonal, cinchophen, 
neocinchophen, sedormid, neostibosan, plas- 
mochtn, bismuth, nirx'anol, and lately 
thiouracil. 

Schilling”" suggested that this disease 
might be based on an allergic mechanism, 
since similar blood findings are obtained in 
experunental anaphylaxis; and Madison and 
Squier"’* were able to furnish convincing 
evidence in support of this concept. In almost 
all of these cases, there is a history of three 
distinct circumstances. First, the drug was 
used with impunity for some period of time. 
Second, there was another considerable period 
during which the drug was not taken. Hird, 
following administration, after the interval, 
of even a single small dose, there was a rapid 
decrease in the granulocytes. Fitz-Hugh,*'** 
Hunter,”” and others also subscribe to the 
assumption that the changes in the bone 
marrow and blood in primary granulocytopenia 
are the result of repeated administration of 
certain drugs to which the patient has become 
hypersensitive, and that the clinical manifesta- 
tions result from secondary bacterial invasion 
of the tissues owing to the continued gran- 
ulocytopenia. In a case of severe agranulo- 
rytosis due to amidopyrine in rectal supposi- 
tories reported by Urbach and Goldburgh,*'* 
the ailergization appeared probably to be 
based on a hapten mechanism As a result of 
rapid tissue destruction incident to marked 
anorexia, protein degradation products (pro- 
teoses and peptones) were available for con- 
jugation with the drug, thereby forming a 
complete antigen capable of allergizing the 
onanism to amidopyTine. The patient re- 
covered following the use of penicillin. 

V ’ Tlic Blood Cioture, 7. St Louis Mosbv, 

1929 

Hoai.T J Aoa lot 8. 1«. 19M 
"“HcxteI. F T. New England I Med 213 663,1935 
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Chapter XXXI 

ALLERGIC DISEASES OF THE JOINTS 

A GENERAL classification of joint diseases arthropathy assumes one of the following 
and a discussion of their nomenclature dimcal forms (1) a simple arthralgia without 
are bejond the province of this presentation objective clinical signs (2) a manifest non 
These may be found in an article®’®* recently mflammatoty hydrarthrosis with periarticular 
issued b> the ’Nomenclature Committee of edema or (3) a condition with all of the char 
the American Rheumatism Association We acteristics of arthritis such as rubor calor 
are not interested here in those arthroses that dolor and functio laesa The disease gener 
ate due to nutritional disturbances trauma ally affects several joints and occasionally all 
strains avitaminosis endocrine imbalances of them TTie most common sites are the 
metabolic disorders and certain neurotrophic joints of the fingers then the hand knee and 
conditions e shall also disregard all joint shoulder joints 

symptoms arising as immediate sequelae to From the viewpoint of gross pathology von 
an infection of known etiologj (eg tubercu Pirquet and Schick assumed and probablj 
losis gonorrhea syphilis influenza) although rightly that the synovial tissue of the joint 
there may sometimes be an allergic mterpla> presents acute transudations like those lead 
in these conditions owing to previous sensiti mg to urticaria in the skin They based this 
zation of the joint tissues view on the fact that s milar transudations 

In discussing the relationship between al very frequently but not necessarily always 
lergj and diseases of the joints two principal appear simultaneously in other organs as well 
types must be distinguished (a) the stnctlj as on the fact that the s>mptoms are transi 
allergic arthropathies in which the h>per toiy and the return to normal is rapid Be 
sensitiveness itself fully explains all the mam cause this condition is not fatal no post 
festations relative to the joints (i) the par mortem studies of the human patholog> are 
tially allergic arthropathies in which the available m the literature on the other hand 
allergic component represents only a part of we are well informed concerning this type of 
the morbid process in the total complex joint disease m animals because the latter 
frequently receive injections of bacterial pro 
tein for the purpose of producing immune 
serums or are given repeated serum injections 
for proph} laxis (e g against anthrax) Fig 
URE shows such chronic allergic joint 
changes in a horse used for production of anti 
erysipelas serum 

2 ARTiiROPATirv Due to Resorption of 
Exudates 

WTien resorption of edema fluid (Gouget 
and Moreau) of pleural exudates (Bezanfon 
and de Jong) or of blood following auto 
hemotherapj (Micolas Gate) provokes joint 
symptoms it may be assumed — provided con 
comitant conditions suggestn e of allergy such 
as angioneurotic edema or eosmophilia are 
present — that the picture is that called arlhro 
palhe pToletmqiie b> French authors This 
IS understood to be the result of allergization 
by autogenous protein that has become foreign 
836 


mechanism 

A STRICTLY ALLERGIC 
ARTHROPATHIES 

1 Serum Disease 

As €ST]y as 1913 Friedberger and Cedez 
berg demonstrated that reinjection of horse 
serum into a joint of a specifically allergized 
rabbit evoked an acute exudative arthntis 
and periarthritis after about four hours Fur 
thermore Chini showed that after an mjec 
tion of a small amount of foreign s“rum into 
the knee joint rabbits responded to a subse 
quent intravenous injection with inflammatoiy 
manifestations m the previously treated knee 
as well as m other joints 

In serum sickness m human beings the 


> •Primer cn Arth ts P spared by a Comm uee of theAine an 
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to the organism and elicits an allergic reaction 
after massi\e resorption. In other words, this 
constitutes a tj-pe of endogenous aliergj' 

3. Arthropathy Due to Food or Drug 
Allergy 

Turnbull,*'®^ Weil, de Gennes, and Bezan- 
jon,’-®® Freund,’-®' and AdeUberger and Mun- 
ter'®*® obser\ed arthropathies following inges 
ti'on of fish, meat, shellfish, egg, cheese, and 
certain fruits and vegetables, as well as after 


been achie\ed by Adelsberger and Munter,’®” 
for example Turnbull’®"’ has noted that the 
causatne foods are subject to change from 
lime to time in a given case, so that the dura- 
tion of relief from sj mptoms on adhering to a 
strict elimination diet may varx' from one 
jear to oxer eight years Thereafter, re- 
ex aluation and a different diet are required 
\\ ithin this same categorx- are the not rarely 
encountered joint manitestations in bj-per- 
sensitixeness to neoarsphenamine. 
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administration of certain chemical substances 
such as Iodide, bromide, antipj rine, and salicj'- 
lates. Turnbull is inclined to explain these 
sjTnptonis on the basis of an underlying al- 
since they xxere consistently found to 
depend upon the nature and amount of the 
antigen, and also in xaexx of the transitory' and 
harmless character of the symptoms, as vxell as 
of the fact that they were accompanied b)' 
urticarial manifestations, xxhich, of course, 
definitely suggested the existence of an allergy'. 
Hoxxexer, positixe proof must depend on de- 
liberate elicitation of the reaction by' means of 
the suspected agent or agents — as has, indeed, 

•'"TnxBCLL.J A J.A XI X. 82. 1757. 1921 
™ Weil, il. P , Ces-ves, L de, md F Pirsse med 

y>5 , 1921 

E Celenkritiantimjen X itnna Urbao, 1929 


4. IXTERJiriTEXT HIDRASTHKOSIS 

Numerous authors haxe obserxed inter- 
mittent transudatix e joint manifestations, ap- 
parently of the most \ aned etiologies. Among 
them IS a form that, as early as 1903, was re- 
garded by H Schlesinger as the expression of 
angioneurotic edema of the joints. \Mien in- 
termittent swellings of the joints occur m asso- 
ciation or in alternation with asthma, urticaria, 
angioneurotic edema, rhinopathy, or migraine 
(Bolten), suspicion is certainly warranted that 
the jomt involvement is of allergic origin 
- This form of joint disease is characterized 
by periodic swelbngs of the joint®, usually 
lasting from two to fixe days and then disap- 
pearing completely, only to reappear after a 
•SMTCB'.BCli. J A An J D.SMt Dis 11 152, 19H 
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certain number of days The intervals be 
tween attacks are usuallj of about the same 
duration— ten twelve or fourteen days The 
condition often persists for years 

Berger^203 reported a case in which eliinina 
tion of the allergens from the diet put an end 
to the intermittent h>drarthrosis as well as 
to the concomitant angioneurotic edema and to 
the gastro intestinal and vasomotor manifesta 
tions Additional instances most probably 
of allergic origin were described by Lew in and 
Taub Service * ” and Reed et al 

Thus while certain of the joint reactions de 
scribed above — both those of local allergic 
nature and also the more or less generalized 
articular sy mptoms in serum sickness — repre 
sent experimentally reproducible manifesta 
tions of hypersensitiveness other joint diseases 
may also be of allergic origin However this 
possibilitj must be definitely established in 
each case In such instances sensitization 
may take place in various ways through par 
enteral administration of protein extracts 
chronic foci of infection or other and as yet 
unknown causes probably of endogenous na 
ture Either the synovia or the blood vessels 
of the joint may be the site of the antigen 
antibody reaction 

The follow'ing approaches are available to 
determine w'hether or not a given case of joint 
disease is allergic in nature (Berger***’) 

(1) On the basis of the history and physical 
examination an attempt should first be mad* 
to rule out any other etiologic poss bihty 
(eg infectious endocrine traumatic) Defi 
nitely indicative of an allergic origin of a 
jomt condition is the concurrent presence of 
typical allergic symptoms in other organs 
moreover the latter may be considered sig 
nificant even if they do not occur simultane 
ously with the arthropathy 

(2) The presence of antibodies may be 
demonstrated by means of skin tests but 
preferably by passive transfer It must be 
stressed however thatapositiveresultdemon 
strates only that the individual tested is 
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hypersensitive to the substance in question 
and the latter neel not necessarily bear any 
etiologic relationship to the joint disease 

(3) Definite proof can be obtained onlv bv 
means of del berate elimination and exposure 
tests 

B PARTIALLY ALLERGIC JOINT 
DISEASES 

The demonstration of the allergic character 
of an arthropathy is considerably more diffi 
cult in those joint diseases in the etiology and 
pathogenesis of which both allergic and non 
allergic factors are involved 

I Infectious allergic ARTiiROPAxinES 

There are certain circumstances that have 

for a long time fostered the suspicion that all 
arthropathies observed m association with 
infectious diseases are not necessarily the re 
suit of direct bacterial invasion of the joint 
or joints involved They include (1) negative 
cultures from the affected joints (2) sympto 
matic similarities to serum sickness (fluctu 
ating character and migratory spread of m 
volvement healing without sequelae) and (3) 
symptomatic dissimilarities from the joint 
changes observed in cases with positive bac 
tenal findings particularly as regards the 
presence of pus and occurrence of ankylosis 
These considerations gave rise to the hypothe 
SIS that primanly nontoxic bacterial antigens 
entering the blood stream from some focal 
infection are also capable first of allergizing 
the joints and then after a certain period of 
latency of eliciting an antigen antibody reac 
tion the consequence of which is arthropathy 
(Berger* *’) Conclusive proof of this concept 
has not as yet been furnished and will for 
obvious reasons be difficult to obtain 

Freberg and Dorst* attempted to define 
an allergic type of chronic arthritis usually 
polyarticular with swelling local heat and 
subsequent atrophy of adjacent muscle groups 
The mvolved joints present a fusiform appear 
ance slight or absent periarticular infiltration 
moderate limitation of function distention 
with fluid and a characteristic boggy feel on 
palpation Roentgenograms sho v some soft 
tissue thickening moderate irregulantv and 
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narrowing of the joint surfaces, but no exten- 
sive newbone formation. Pain is rarely se- 
X ere and the patients seek treatment because 
of the appearance of the joints and the limi- 
tation of activity. The joint fluid is thin and 
straw-colored, and the cel! content is low, 
representing chiefly lymphocj’tes and large 
mononuclears. The patients show late reac- 
tions to skin tests with autogenous vaccines 
prepared from cultures from foci of infection 
(teeth, sinuses, tonsils, pharjmx, or gastro- 
intestinal tract), and improvement has fol- 
lowed autogenous "vaccine therapy. The sensi- 
tization of the joint is thought to result either 
from repeated exposure to soluble toxic prod- 
ucts from the distant focus, or from transient 
bacteriemias during which the joint canties 
have been "seeded" with organisms that fail 
to grow, possibly due to reduced oT>-gen ten- 
tion. The former concept is favored by the 
e.xperimental production of similar lesions in 
rabbits by means of repeated intra-articubr 
injections of bacterial e.xtract of dysenterj' 
bacilli, or by a single injection in animals pre- 
xiously sensitized by die subcutaneous route 
(Freiberg"”). 

2. RHEUilAnC AND RHEUMATOID JOINT 

Diseases 

Under this heading we shall discuss rheuma- 
toid arthritis as well as the arthritis of acute 
rheumatic fever, ^\’hlle these conditions pre- 
sent distinct clinical pictures, there would seem 
to be some similarity between the two, ac- 
cording to the recent investigations of Klinge 
and his school. 

RJieimaloid arthritis is a chronic systemic 
disease of unknown etiology. The joint mani- 
festations consist in the early phases of mi- 
gratorj* pains, stiffness, and swelling; m the 
later stages, of contractures, deformities, and 
fibrous and bony ankylosis. The condition is 
usually polyarticular. Many of its clinical 
features (fever, leucocj-tosis, increased sedi- 
mentation rate, inflammation of the articular 
tissues, increased synodal fluid of exudative 
character, and enlarged lymph nodes) suggest 
that it is an infectious disease. Various theo- 
ries ha\ e been advanced to e-xplain the manner 
in which rheumatoid arthritis is produced by 
bacteria. Some hold that the condition is the 

*=”FIKUE1C. J X:Afvh Suij JJ: M5, 


direct result of bacterial invasion of the joint; 
others postulate that specific bacterial toxins 
emanating from an infected focus affect the 
joints; and a third school of thought endeavors 
to show that the disease is due to a reaction 
between bacterial proteins and the allergized 
tissues of the joints. 

The term arlhrtlis of rheumatic fever desig- 
nates the joint sj-mptoms associated with or 
secondarx* to acute rheumatic fever In this 
disease, the involvement migrates from one 
joint to another within a few hours’ time, and 
It does not seem possible that any localized 
infection could move so rapidly from one site 
to another The only logical explanation is 
that the joint manifestations are due to a 
toxic or allergic effect from a focus of infection 
elsewhere in the body, usually the tonsils or 
heart. However, the presence of an infection 
docs not by itself suffice to account for the 
rheumatic symptoms, for in subacute bacterial 
endocarditis, though the blood is filled wTth 
streptococci, there is no arthritis, whereas in 
rheumatic fever, in whicli positive blood cul- 
tures are pracMca)!)' never obtained, many 
joints are affected (Brown"'®) 

\\'hile the joint manifestations in typical 
rheumatic fexer do not present any problem 
in diagnosis, there is a chronic ty^pe of rheu- 
matic infection that closely resembles rheuma- 
toid arthritis. The differential diagnosis is 
made on the basis of the laboratory’ findings. 
The blood of patients with rheumatic fex’er 
presents significantly elevated antistreptoly- 
sin titers, and the streptococcus agglutination 
test is as a rule negatix'C.*'** 

Lastly, mention should be made of the 
syndrome of palindromic rheumatism, as de- 
scribed by Hench and Rosenberg."" This 
consists of frequently recurring inflammations 
of the joints and adjacent tissues, with pain, 
swelling, and ery’thema The symptoms de- 
x’elop in one or two joints within a few hours, 
last a few days, and then subside completely. 
The short duration of the symptoms, the 
absence of sequelae, and the frequent personal 
and family histories of allergy m such cases, 
all suggest an allergic etiology to these authors. 
Howex-er, elimination diets, injections of epine- 
phrine, and histamine therapy are not effec- 
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ti\e (Hench and Rosenberg^^i-) ande\i<ience 
of allergj cannot be adduced m e\erj tj^jical 
case (CamS^’S) in a senes of 1,000 adult 
patients with asthma, ha> fexer urticaria 
angioneurotic edema migraine, gastro intesti 
nal allerg) , or allergic dermatitis, Vaughan*”-* 
found that about 20 per cent complained or 
had complained of rheumatic pains Of these 
27 patients stated that the ingestion of certain 
foods caused exacerbation of their joint symp 
toms Thus, in about one eighth of a group 
of allergic mdixiduals who also had rheuma 
tism or a historj of rheumatism, the joint 
pains could be attributed to allergy 

The theories concerning the pathogenesis of 
rheumatic fever maj be divided into two 
groups The one, whose outstanding repre 
sentatnes are Aschoff, Fahr, and Graeff, as 
sumes that a micro organism as yet unknown 
is the sole etiologic factor involved In proof 
of this, these authors regard the rheumatic 
Aschoff bodies as the expression of a specific 
reaction bearing the same relationship to the 
postulated infection as that of tubercles to 
tuberculosis Hoxxexer, despite intensive m 
xestigative studies, they have not as yet 
been able to find a specific infectious agent — 
that is to say, no one has, up to now, sue 
ceeded m experimentally reproducing the cJmi 
cal manifestations of rheumatic fever by in 
jection of so caUed ‘specific’’ bacteria, par 
ticularly the often incriminated streptococcus 
On the other hand, Weintraud (1913) was 
probably the first to advance the Iheoiy that 
the rheumatic fever symptom complex is to be 
regarded as a special form of reaction of hy 
persensitixeness caused m the manner in whidi 
for example, tonsillitis leads to sensitization of 
the bodj and this, in turn, serves as the basis 
for a specific rheumatic reaction in response to 
re exposure to the bacteria entering the blood 
stream from the tonsils or elsewhere How 
ever, A\eintraud incriminates not the bacteria 
themselves but their toxins 
This allergic hypothesis has, in the past few 
years, received such strong support, especially 
from the splendid investigative work of Zinsser 
and Grmell,*”’ Swift, Derick, and Hitdi 
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cock**® Rlinge^®* Gudzent * Bieiing®*'® 
Rk-}j 3174 3175 Rich and Gregorj * that is 
IS now widel> accepted A. recent review by 
Aikawa***® summarizes the complex evidence 
tendmg to prove a relationship between rheu 
matic fever and hypersensitiveness Zinsser 
and GrinelP'® produced severe aUergic reac 
tions in guinea pigs with streptococci and 
pneumococci, and found a definite parallelism 
between the hypersensitiveness of the skin 
and that of the joints However, they never 
succeeded m producing joint lesions by means 
of anything but inoculation directlj into the 
joint Swift and his associates by their 
extensive study of this problem, established 
proof of the hypersensitiveness of rheumatic 
patients to streptococcus nucleoproteins 
Clawson**** repeatedly injected streptococci 
subcutaneously in rabbits previously treated 
with streptococci and in controls not so pre 
pared, while the latter practically never pre 
sented Aschoff bodies on autopsy, the pre 
injected animals very frequently developed 
this form of reaction The important work of 
Klinge*"* was based on the concept of hyper 
ergic inflammation as introduced and expen 
mentally corroborated by Roessle Rlinge*®* 
Gudzent,**** and Bruun*’** made preparatorj 
injections of serum protein containing food 
extracts suspensions of killed bacteria and 
other substances into the joints of animals 
They then injected the same antigen into and 
around the ankle After one or more such 
injections hyperergic inflammatory manifes 
tations appeared not only m the synovial 
membranes and capsules of the joints treated 
but also in the tendons and other periarticular 
tissues, as well as in untreated joints In 
addition, lesions were found m the arteries, 
heart -valves, myocardium, and skeletal mus 
cles In other words, histologic evidence was 
present in all sites where the typical manifes 
tations of rheumatic fever in human beings 
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usually occur. Furthermore, {ntra\enous in- 
jection of protein in allergized animals 
gj\-es rise to the appearance of microscopic 
nodules, in the myocardium and elsewhere, 
similar to rheumatic granulomas in human 
beings (\'aubel, Junghans); Roessle^ regards 
these as identical in eveiy way with the 
Aschoff bodies. We must not fail to mention, 
howeser, that Aschoff’**® was ever^ bit as 
opposed to the \new that rheumatic nodules 
are the expression of an allergic reaction, as he 
was to the opinion that the clinical manifesta- 
tions of rheumatism are attributable to an 
underljmg allergj'. 

Rich and Gregorj-*’* ad%-anced additional 
e%ndence that lesions with the basic character- 
istics of rheumatic carditis can result from 
anaphylactic hj-persensitiveness. Rabbits sub- 
jected to experimental serum sickness, and 
less often to sensitiation with egg albumin, 
develop in some instances focal cardiac lesions 
of rheumatic t\-pe. These are characterized 
by focal collagen alteration, AKhoff bodies, 
focal and diffuse inflammaior}* lesions, fibrosis 
in the reparative phase, and t-aUailar involve- 
ment. The same experiments resulted m the 
lesions of periarteritis nodosa in some animals 
(Rich”'*). The following clinical and patho- 
logic manifestations are common to both rheu- 
matic fever and anaphylactic serum sickness: 
fever, arthritis, a similar t>’pe of sj-nonal exu- 
date. relief of arthralgia by salicylates, cardiac 
functional abnormalities, urticaria, er^'themas, 
purpura, transient pareses, myocarditis, val- 
\-uIitis, focal swelling and degeneration of 
cardiac collagen, cardiac tissue eosinophilia, 
and inflammatoiy-necrotic arterial lesions. 
Moreover, the fact that the pecubar lesion 
of rheumatic pneumonitis is basically identical 
with the pneumonitis caused by sulfonamide 
hN-persensitivene^ in man proxades additional 
e\-idence that the lesions of acute rheumatic 
fever may be anaphylactic in origin. Fox and 
Jones**®® found that most of a series of rabbits 
suivix-ing anaphj-Iactic shock from horse serum 
showed pathologic changes, usually limited to 
the coronaij* arterioles, closely resembling 
those of “rheumatic arteritis,” and occasion- 
ally eosinophilic infiltration of the myocar- 
cium. Mild vascular changes were noted less 
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often m the li\er, lungs, testes, kidneys, or 
mesenieiy . 

•According to SeJi-e et al.,“® o\ erdosage with 
desoxx’corticosterone acetate elicits in rats un- 
der certain expenmental conditions a poly- 
arthntis which histologically resembles that 
seen in acute rheumatic fe\er. In addition, 
Aschoff bodies in the heart and sometimes 
penarteritis nodosa were also seen. Joint 
lesions were more readily produced with de- 
sox\ corticosterone acetate in adrenalectomized 
or th>Toidectomized than in intact rats, es- 
pecially if the% were exposed to cold. These 
authors concluded from these experiments that 
the adrenal cortex may play an important 
role in the pathogenesis of rheumatic and 
rheumatoid conditions in man. But Ur- 
bach®®^ suggested that the results might be 
mteiprcted as indicating an endogenous-aller- 
gic mechanism. 

From the pathologic viewpoint, Rlinge 
recognizes several distinct phases m acute 
rheumatic fexer The initial rheumatic tis- 
sue damage concerns the connectne tissue, 
manifestmg itself in a peculiar fibrinoid necro- 
sis of the connectixe tissue throughout the 
body. Including that of the myocardium. 
These alterations take the form of swelling 
(quellung) of the ground substance of the 
connective tissue, without destruction of the 
fibrils. This leads in a few weeks’ time to the 
development of the rheumatic nodules, which 
appear as granulomas characterized by in- 
creased fibroblasts and by giant cells with a 
great deal of cj’toplasm. .After a while the 
granulomas retrogress. A scar nch in fibro- 
blasts develops, and is gradually transformed 
into almost totally collagenous scar tissue. 

If a rabbit has been sufficiently allergized 
by repeated intravenous injections, not only 
specific but also nonspecific factors, such as the 
effect of cold on the giren joint, will exoke 
acute or chronic hj-perergic manifestations 
similar to those elicited by injection of the 
specific allergen directly into the joint. As 
shown by Gudzent, similar results can be 
achiex'ed bj’ trauma applied to the knee, for 
example, either directly or by making the 
animal Jump from a height. In some of his 
experimental animals, Bruun**®® succeeded in 
pioducmg inflammatory' changes even in the 
noninjected knee joints. This strongly' sug- 
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gests, of course, that an allergic polyarthritis 
may have been produced 

Thus, m short, repeated injections of pro 
tern, and subsequently the influence of non 
specific stimuli as uell, result in a widespread 
hyperergic inflammation of the mesenchymal 
tissues of the body, presenting characteristic 
localized changes that consist of a degenerative 
component (a peculiar quellung and waxy 
necrosis of the connective tissue ground sub 
stance) and a proliferative component (pro 
Iteration of fixed tissue cells) 

It would seem that streptococci play a 
particularly important role in the causation 
of acute rheumatic fever — not, however, in 
the sense of a streptococcic sepsis (for one 
reason, becaase these bacteria are only ex 
tremely seldom found in the rheumatic nod- 
ules), but in the sense of an allergy to strep- 
tococci This view receives additional 
support through various clinical and expenmen 
tal observations for example virulent strep 
tococci are almost invatiahly demonstrable in 
the mucous membranes of the throats ofper 
sons suffering from polyarthritis, moreover, 
many a patient of this type has been com 
plelely cured following the removal or elimina 
tion of foci of infection According to ColLs, 
Sheldon, and Hill,* ** rheumatic children par 
ticularly those with chorea, give stronger skin 
reactions to hemolytic streptococci than do 
those not afflicted with rheumatism, during 
the penod of the most active cardiac involve 
ment the skin loses its reactivity, this js re 
gamed when the cardiac condition subsides 
Adults with rheumatoid arthritis also show a 
strong tendencj to react to hemolydic strep 
nocnco- and. their metabolic products 
(Traut*^*) The occurrence of multiple jomt 
pains as evidence of a hypersensitive reaction 
to one or more immunizing doses of scarlet 
fever toxin was found by Rhoads and Afre 
mow*^** to be present in a high proportion of 
persons who had had rheumatic infections or 
who harbored chronic streptococcus infections 
which were not present in a control group 
Such sensitized individuals appeared, under 
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observation, to develop rheumatic disorders 
such as heart disease, polyarthritis and ery- 
thema nodosum more frequently It has also 
been demonstrated that many patients with 
rheumatoid arthritis have a high titer of serum 
agghitmins for Streptococcus haemolyticus 
The experimental investigations of Biel 
in^* are particularly instructive and sigmfi 
cant He observed that horses repeatedly 
injected with bacteria, for the purpose of 
produang immune serum, present ail the 
manifestations characteristic of the category 
of rheumatoid diseases namely, chronic ver 
rucous endocarditis (see Fic 3P6), rheumatic 
myocardial disease, involvement of the skele 
tal muscles, and severe chrome arthritis and 
periarthritis (see Fig 399) 

According to Bieling many different kinds 
of bacteria can be shown to be allergizing fac 
tors responsible for rheumatic diseases in 
human Icings, although it is true that certain 
micro-organisms — particularly streptococci and 
tubercle bacilli — are outstanding in this 
respect This author points out, however, 
that the cardiac and joint manifestations are 
not attributable to the primary properties of 
these pathogenic agents, but are to be re 
garded as the expression of a changed reac 
uvity in response to repeated showers of 
bacteria 

Another manifestation of rheumatic infec 
tion IS erythema annulare rheumaticum of 
Lehndorff Lemer, which is occasionally seen 
m patients with rheumatic heart disease (Fig 
400) The cUnical character of the cutaneous 
lesions (Fig 401) suggests an allergic origin 
Other indications are their recurrent nature 
and the excessive reactions of these patients to 
peptone injections (Urbach and Bleier^”’) 

It has been suggested that the favorable 
effect of salicylates m rheumatic fever may 
depend on their demonstrated capacity to 
suppress excess antibody formation in vivo 
and to alter the antigen antibody reaction in 
vitro According to Aikawa*^ it can be 
stated on good experimental evidence that 
rheumatic fever is an anaphylactic type of 
re^nse to some strains of the streptococcus 
or to their products It is an antigen anli- 
bodv reaction This reaction may be effec 
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ti\e!y blocked prophylactically or therapeutic- streptococcus or the antigen-antibody reaction 
ally by salicylates which act on the antibodj has occurred that salic)lates or sulfonamides 
through some yet unknown mechanism ” In maj be effecti\e if given m proper dosage, 
this connection Bunn*^'* points out that the The rather marked pathologic and evperi- 
antibody -antigen reaction appears to occur mental similarities between rheumatic fever 
during a quiescent period (so-called phase 2), on the one hand and disseminate lupus eiythe- 
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which lasts from a few days to several weeks matosus and periarteritis nodosa on the other 
and which is preceded b}' several da>s or longer have already been alluded to Moreover, not 
bv' infection with group A hemolytic strepto- infrequently chnical cases are observed to 
coccus or b}- scarlet fever and followed by the partake of the characteristics of two or all 
appearance of true active rheumatic fever three of these conditions The accumulating 
It 15 in the hours before the activation of the evidence that each of them may be based 
v\ H ohrtSuteM j 41-1001, imj OH an allergic mechanism strongly suggests 
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that all these diseases represent reaction pat- 
terns to one or more antigens m hypersensi 
live persons, the nature of the response being 
determined probably by as yet not understood 
predispositions 

All the above experimental investigations 
show that it IS possible, by means of intra- 
articular and/or systemic injections of pro 
tein substances (serum, protein containing 
foods, killed bacteria and fungi, and even 
nonpathogenic micro organisms) in prepared 
rabbits and rats, to produce manifestations 
that resemble, clinically, roenlgenologically, 
and histologically, the conditions observed in 
the arthritis of acute rheumatic fever and m 
rheumatoid arthritis in human beings Not 
only acute hut also chronic hyperergic arthn 
tis can be induced m experimental animak, 
according to Kbnge, m these, after a few 
months, the picture is quite similar to that of 
artiiritis deformans in human beings More- 
over, as already mentioned, appropriate ex- 
perimental methods will quite closely re- 
produce the pathologic lesions of rheumatic 
carditis and rheumatic arteritis 

This wealth of experimental and clinical ob 
servation led Lichtwitz"’^ to conclude that 
rheumatic fever is essentially a non infectious 
disease, but is caused by sensitization to anti 
gens of protein nature, which m most cases are 
products of micro-organisms, either pathogenic 
or non pathogenic The antigens may also 
include exogenous substances such as horse 
serum, and the products of the proteolysis 
that tissues undergo when spent or damaged 
Lichtwitz feels that once the rheumatic state 
IS established, anj stimulus, such as exposure 
to cold, may cause a recurrence It must be 
pointed out, however, that the vast bulk of 
clinical observations and careful clinical in 
vestigation would tend to implicate the strep 
tococcus and/or its products in the etiology 
of the disease as w ell as m its dare ups Thus, 
extensive clinical experience convinced Rantz 
and his associates^”” that rheumatic fever is 
invariably induced by infection with group A 
hemolytic streptococci, the clinical manifesta- 
tions resulting from the altered 5ensitivit> of 
the tissues to products of this organism, al- 
though repeated infection with different tjpes 
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of hemolytic streptococci may be necessary 
for the development of these disorders It 
would appear that the fraction or products to 
which the tissues are sensitive must be common 
to all types of group A streptococci It is 
suggested that if these substances could be 
obtained m highly purified form, it would be 
possible to determine whether the> have m 
duced the formation of circulating antibodies 
and whether the tissues of rheumatic persons 
are sensitive to them, thereby permitting de 
tection of dangerous streptococcus hyper 
sensitiveness, and possibly leading to preven- 
tive or therapeutic measures 
Levmthal*”®’ maintained that acute and 
chronic rheumatism is an anaphylactic dis- 
ease with multiple lesions in the mesodermal 
System produced by continual antigen anti 
body reactions in or on tissue cells — the anti 
gen consisting of soluble bacterial substances 
derived from the sites of subacute or chronic 
infection The basic cause of rheumatism was 
thought to be a constitutional or temporary 
debility of the antibody producing system, 
with an antibody response insufficient to at 
tain a state of immunity All agents detri 
mental to health and the functional mtegrit' 
of the body, such as disease, malnutrition, 
exposure, and physical and mental exertion, 
act as indirect and precipitating factors, m 
terfermg with antibody production 
In conclusion it may be said — although con 
elusive proof is still lacking — that it seems 
likely, on the basis of the experimental work 
of Zinsser, Swift, h-linge, and Bruun that 
rheumatic joint diseases (i e , those due to 
rheunvatic fever, as well as certain forms of 
polyarthntis, such as rheumatoid arthritis) 
may result from the action of bacteria, prob 
ably streptococci, m an allergically altered 
organism This would again invite the as 
sumption that human rheumatic fever and 
chronic deforming polyarthritis maj be rather 
closely related At the same time, it is stnk 
mg to note the marked histologic and mor 
phologic resemblance between tissue reactions 
m ammals sensitized by purely allergic, non 
bacterial means (horse serum, for example) 
and rheumatic tissue reactions in man 

On the basis of these investigations, the 
proper elimination of all foci of infection is 
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warranted in everj- case of chronic arthritis 
Furthermore, cultures should be made from 
each of these foci for the preparation of auto- 
genous %-accines and bacterial filtrates, both 
of i\hich should be used for intradermal tests 
on the patient; those that elicit reactions 
should be employed for treatment. Injections 
are started with a small dose, which is gradu- 
aUy increased according to the local reaction 
and the sj-mptomatic response. Each dose 
should be chosen so as to produce a satisfac- 
torj* local reaction, namel 3 % one that persists 
on the arm for about fort\--eight hours with- 
out eliciting any focal or constitutional ^-mp- 
toms. Brown,*^" Crowe,*^^ and Vaughan-' 
stress the importance of small doses in the 
vaccine desensitUation treatment of arthritis, 
and describe instances in which the condition 
was aggra\-ated by a too rapid inaease in 
dosage. 

Wasson and Broun*®* recently reported very 
promising results in immunizing children 
with Inown rheumatic fever by means of a 
tannic-acid-precipitated torin of a specific 
strain of hemolj’tic streptococcus, gi\'ing four 
injections at intervals of three weeLs each, 
and then repeating the ma.ximum dose scmi- 
anually. The incidence of e.xacetbatlons in 
the treated group was strikingly lower than 
that of a control group. 

3. Gotrr 

Our discussion here will concern not the 
entire disease picture of gout but onlj- the 
acute attacks. it is knm^-n that both 

phases are based on an underh'ing state of 
hj-peniricemia, the elicitation of an acute 
attack often depends on the inter\"ention of 
such factors as eacessive eating or drinking, 
exposure, or trauma. The suddenness of the 
onset, its relationship to certain foods or 
be\erages, and the subsequent complete return 
to normal of the joints involved — all these 
factors were interpreted, as early as I9J1 
(Linossier and Leri; Schittenhelm), as analo- 
gous to the joint involvement in serum sidc- 
ness, or, in other words, as stronglj- suggesting 
the possibility of an allergj'. The investiga- 
tors just named, and later Jones, Gudzent, 

=* C»0TE, e. W : J L»b. J. Clm. JI«d. 15: lon, 1930. 

=* w ASSOV, V. P, 30d Biowi. E. E • J. Fed Jt. 23: 24. 043. 


and others, regarded the attacks on the one 
hand as attnbutable to a fundamental pre- 
disposition to gout (recognizable by deposits 
of monosodium urate m the tissues), and on 
the other, as an expression of hj-persensitiv e- 
ness of the joints as well as of the musculature 
to certain only partially identified substances 
derived particularly from foods and alcoholic 
beverages. Moreover, through overexertion, 
injury, or psychic trauma, the proteins of the 
muscles, skin, or other tissues may be so altered 
as to become foreign to the bodj- and thus act 
as endogenous allergens. In another large 
group of cases, the attacks appear to be ebcited 
by external excitants such as intercurrent 
infections, leeches, and mosquito bites (Llewel- 
lyn*®*). Kaemmerer*®* hazarded the opinion 
that the metabolic disturbance commonly 
know n as gout may perhaps bnng on a pecuhar 
predisposition of the capillary endothelium 
of the joints, which thus becomes the shock 
organ of predilection 

Klinge and Rodnguez*®* reported experimen- 
tal studies on the relationship of gout and 
aQergy. Injection ot 1 per cent sodium mono- 
urate into the skm or the joint spaces of nor- 
mal rabbits was found to produce slight and 
transitory local reactions. Injection of the 
same solution into a joint cavity tn serum- 
allergic rabbits engendered a severe arthritis, 
sunibr to that produced by injection of the 
specific serum into the joint Moreover, in- 
jection of the urate solution into the skin or 
the joint cavities of a specifically sensitized 
animal increased the intensity of the allergic 
arthritis evoked by injection of the specific 
antigen. These authors are of the opinion 
that gout is predicated on a constitutional 
disturbance of unc acid metabolism plus an 
allergic factor Allergic symptoms such as 
asthma, hay fever, migrame, urticaria, angio- 
neurotic edema, dermatitis, and pruritus are 
frequently encountered in gouty individuals 
and their families. 

In a relatively small percentage of cases, the 
direct responsibility of some food for the at- 
tack. of gout is apparentlj' demonstrable. 
Thus, Llewellyn*®* succeeded in identifying 
certain kinds of meats, vegetables, fruits, and 


»Li£WEii.rs. L J Lancet 1: 113, 1921 
KtisGE, F.. aod RCrcaicrEi. H Beitr. i 
alls Path 1«3. 3.1). 1939 


t. path. Anat, 



848 


Alleeg\ 


also certain grains as the eliciting factors 
\\ idal et al ® ’ demonstrated the role of cer 
tain wines notablj red Burgundy These 
authors point out that the h 3 persensitneness 
m\ohed here is not in relation to the alcohol 
but rather to certain proteins used for clear 
ing cheap wines These findings correspond 
with those of Spillmann and de La\ergues 
animal experiments along these lines guinea 
pigs premjected w ith such proteins responded 
with anaphj lactic shock to remjeclion In 
another group of cases howeier the attacks 
of gout are not elicited bj albuminoid sub- 
stances accordmg to the studies of \\ida! 
Abrami and Joltrain the allergen appears 
rather to be inherent in certain crescsnces 
that gv\e the wine its characteristic earth) 
taste (quahle de terroir) Llewellyn believes 
that the hordein of malt and the gliadin of the 
other cereals in beer maj often be regarded as 
the causal factor 
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On the basts of Berger s’ conception of 
gout and allergy and enlarging upon this view 
we would summarize our present understand 
mg of the subject in the follow ing three points 

(1) An allergic mechanism can ehcit an 
attack of gout 

(2) However the attack cannot be caused 
bj an allergic reaction alone the patient must 
also have a predisposition to gout There 
fore the attack is to be regarded as an expres 
sion of a partiallj allergic arthropathj 

(3) In addition to the allergic causes of such 
an attack there are a number of other etio- 
logic factors some of which belong to the cate 
gory of nonallergic hjpersensitiveness Fur 
thermore it must not be overlooked that an 
increased concentration unc acid can in itself 
— apparently without the mediation of an 
allergic or pathergic reactive mechanism — 
be the direct cause of an attack 

It seems possible and even probable that 
the presence of unc acid in the tissues or m 
the joints represents the predisposing factor 
m the development of an allergic arthropathy 



Chapter XXXII 


ALLERGIC DISEASES OF THE URINARY TRACT 


^LIXICAL obsen-ations and animal e\- 
^ periments of the last few years have dis- 
closed that, under certain conditions, all parts 
of the urinarj’ tract may present sj-mptoms of 
hj-peisensitiveness. We know this to be true 
particularly of the kidneys, ureters, bladder, 
and urethra. It must be borne m mind that 
the sj-mptoms of urinarj* tract allergj’ are 
much like those of the common urologic dis- 
eases. And since allergic conditions rnr-olv- 
ing this s\-stem are relatively uncommon, it 
is incumbent upon the physician suspecting 
them to establish the diagnosis most carefully, 
by means of a thorough personal and family 
histor>’, ph\-sical e.Tamination, search for asso- 
ciated allergic states, roentgenologic and uro- 
logic studies, and clinical pathologic tests, 
In addition to the indicated allergic approach. 
Aside from the mechanism of glomerulone- 
phritis, as will be discussed below, the com- 
monest allergenic offenders appear to be 
foods, particularly wheat, eggs, and milk, but 
inhalant, bacterial, fungous, drug, and other 
allergens must be considered. 

A. KIDXEYS 

Renal disturbances may be suspected of 
being allergic in origin when the>' appear 
simultaneously or altematel}- with manifesta- 
tions that are usually of allergic nature. Such 
as asthma, urticaria, angioneurotic edema, 
or migraine. The assumption of an underly- 
ing allergj' is further supported when the 
usual antispasmodic measures fail to brmg 
relief, while an injection of epinephrine is, on 
the other hand, prompti}’ beneficial, and, 
furthermore, when there are no calculi or 
gra\el in the urine after the attack of renal 
cohc, but eosinophile cells instead. These 
renal disturbances manifest themseUes not 
only by pain in the kidney area, sometimes of 
cohckj- nature (Duke,*®® Rotve,*'® JlilJer and 
Uhle*^), but also frequently by albuminuria, 
as often occurs in serum evanthems, se\eie 
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prolonged attacks of asthma, or following an 
acute anaph} lactic reaction, and occasionally 
also bv hematuria (Coca,”’’ Rhodes,”” Miller 
and Uhle”**l 

Moreover, kidnej- symptoms sometimes ap- 
pear as part of a generalized allergic state. 
Thus, Adeisberger”®’ described an onset of 
hematuna following an injection of dust ex- 
tract in an asthma patient. Kem-’*’ ob- 
served renal manifestations with hematuria 
and nitrogen retention, together with the 
classic s\Tnptoms of Henoch’s purpura, all 
due to allergx* to onion Thomas and Wicks- 
len*” found hematuria of fifteen months’ 
duration to be related to food and inhalant 
allergj* in one case, and acute hematuria asso- 
ciated with allergic purpura to be precipitated 
by the inhalation of tar fumes in another — 
sensitization having presumably taken place 
some years before from repeated chewing of 
tar Osler*^* and .Alexander and Ejer- 
mann***® reported cases of glomerulonephritis 
attributable to Henoch's purpura of long 
standing, the latter condition being considered 
due to an underlying allergj*. In accounting 
for a case of diffuse glomerulonephritis and 
severe necrotiaing artenolitis of the entire 
unnarj' tract following a revaccinaUon, Her- 
but”“ favored the hvpothesis that these con- 
ditions represented an allergic reaction. 

Renal lesions, manifested by oliguna or 
anuria and retention of metabolites usually 
e.xcreted by the kidney, frequently occur dur- 
ing sulfonamide therapy These are usually 
attributed to precipitation of the drugs or par- 
ticularly their conjugated products, in the unne. 
Howe\-er, there is increasing evidence that the 
kidn^' may be the site of a hjpersensitive 
type of reaction to these compounds, inv ohing 
either the tubules or the vascular structures. 
This occurs more frequenth- after sulfathiazole 
than after sulfadiazine or sulfamerazine. Per- 
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tinent cases, in which mechanical obstruction 
was ruled out by means of ureteral irrigations 
or at autopsy, were reported by Peters and 
K.o\en Dotta and Delporte,^^^’ and McClel 
land The necropsy studies of Black 
Schaffer*'®® also indicate that the nephrosis 
appearing under these conditions is a form of 
anaphylactic renal reaction 

Experimental investigations have supported 
the view that certain renal conditions repre 
sent a reaction of hjpersensiti\eness Halfer 
and '\\Qlisch®^“ showed m experiments on 
guinea pigs that during anaphylactic shock the 
kidnejs, and more specifically the glomeruli, 
presented a diffuse ischemia Particularly 
striking were a decrease in the number of 
malpighian corpuscles, glomerular hemor 
rhages and definite signs of degeneration of 
the convoluted tubules as well as of the loops 
of flenle, all of which appeared after about 
a week 

Letterer*“® demonstrated hyperergic reac 
tions of the glomeruli by exposing the kidney 
of a frog allergized to serum, sprinkling dried, 
finely pulverized serum on the glomeruli and 
then noting the changes in circulation He 
observed that m allergized animals there was 
an immediate cessation of local blood flow 
lasting about one minute — with simultaneous 
empt>ing of the glomeruli — while previously 
untreated animals presented no such reaction, 
nor did the glomeruli of allergized frogs react 
when a different dried serum was applied Of 
particular interest however, are the studies 
of Masugi®*®’ who endeavored to demonstrate 
that allergic processes m the renal vascular 
apparatus play a doimnant part in the pioduc 
tion of acute diffuse glomerulonephritis in man 

As eaTl> as 1907 Bela Schick broached the 
assumption that the nephritis of scarlet fever, 
which becomes clinically apparent as a rule, 
after the appearance of the exanthem — that 
IS, after a certain incubation period — is to 
be interpreted as a manifestation of immunity, 
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or m Other words as an allergic reaction of the 
organism to scarlet fever Friedmann was 
able to demonstrate the presence of antibodies 
to streptococcus in the blood of liie great 
majority of individuals convalescing from 
scarlet fever These theories advanced nearlj 
forty years ago and almost universally con 
sidered unsound at the time, have now as 
sumed a highly up to date character in the 
bght of Masugi’s experiments 

Masugi“*^ injected anti rabbit kidney se 
rum the so called nephrotoxin (obtained by 
allergizmg ducks to rabbit kidney), into the 
ear veins of rabbits, and produced therebj a 
diffuse glomerulonephritis with albuminuria 
cylindruna, increased blood pressure, nitro 
gen retention, edema, and finally death due to 
renal insufficiency Histologic examination 
revealed diffuse involvement of the glomeruli 
This experimental glomerulonephritis was the 
result, therefore of the action of immune 
bodies directed against kidney protein, or in 
other words of an antigen antibody reaction 
Needless to say it cannot be assumed that 
glomerulonephritis in man is attributable to 
the action of a nephrotoxin as in these am 
mals, however, these experiments do suggest 
the possibility that allergic mechanisms may 
play a role in the development of glomerulone 
phntis m human beings 
While these experiments consisted essenti 
ally m bnnging antibodies to the antigen 
containing cells, Masugi shortly after carried 
out an experimental procedure that far more 
closely reproduces the actual conditions under 
which diffuse glomerulonephritis occurs in 
man He first showed in rabbits by repeated 
intravenous injections of a protein antigen 
that the kidney is the site of predilection of the 
subsequent allergic reactions this, he points 
out, suggests that the kidney is an organ 
predisposed to allergic manifestations In 
this connection, the most important responses 
occurred m the glomeruli, being reflected m 
an increase m kidney volume, in a peculiar 
tsdiemia, and m endothelial proliferation of 
the glomeruli Masugi then undertook to 
increase the quantity of the antigen in the 
kidney arculation by injecting it directly into 
the renal arterj and occluding the renal v essels 
for some minutes thereafter Under these 
conditions the glomeruli alwaj s presented dif 
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fuse involvement in the form of fibrous throm- 
bosis and stasis, changes that might be inter- 
preted as an expression of severe allergic 
damage. 

All this would seem to lend strong support 
to Masugi’s assumption that allergic factors 
pla\' a decisive role in the pathogenesis of 
acute diffuse glomerulonephritis in man. He 
also pointed out that this condition is often 
encountered in association with periarteritis 
nodosa, which, in all probabilitj , has an allergic 
pathogenesis. In this connection may be 
mentioned Rich and Gregor\*V” experimen- 
tal findings that acute diffuse glomerulo- 
nephritis occurred in some of the rabbits in 
which lesions of periarteritis nodosa were pro- 
duced by means of repeated injections of nor- 
mal horse serum. This lends further support 
to the xiew that glomerulonephritis may be 
due to h\-persensitiveness. It cannot be de- 
nied, howexer, that many problems in this 
domain are still unsohed. 

In consideration of the dominant importance 
generally ascribed to bacteria, especially to 
streptococci, in the pathogenesis of diffuse 
glomerulonephritis, Masugi attempted to as- 
certain whether bacterial antigens are capable 
of producing experimental kidney diseases. 
He produced waves of bacteremia by means of 
repeated inj'ections of Bacterium coli or strep- 
tococci, and demonstrated that in the course 
of such chronic infections, and after a phase of 
apparent nonreactiMty, the kidney undergoes 
tissue changes that strongly resemble acute 
diffuse glomerulonephritis, iloreoxer, this 
pathologic picture was most closely appro.x- 
imated when horse serum or egg protem was 
used as the antigen. Masugi stressed, how- 
ever, that the experimental glomerulonephritis 
produced by bacterial infection is a relatnely 
mild one; he therefore assumed that additional 
nonspecific factors are involved in human 
pathologx', bringing about a temporarj' dis- 
turbance in the circulation in the kidneys, as a 
result of which imusuallx- large quantities of 
the antigen are dix’erted to (he kidnej'. 

While Masugi's findings themselves haxe 
been confirmed (Fahr, Hemprich, Weiss), 
criticism has been directed against the allergic 
Iheoiy, x-iz., the assumption that the nephro- 
toxic effects are actually due to an allergic 
reaction. Aschoff particularly raised the ques- 


tion whether the antiserum does not in itself 
contain a toxic factor that, in a sufficiently 
strong concentration, might be the ca'use of the 
sexere kidney damage. Howex-er, Ahlstrdra’-^^ 
as well as Fahr*^^* has demonstrated that the 
combined effect of two factors — the one allergic 
and the other toxic — can produce in animals 
an acute glomerulonephritis identical w ith that 
obserxed in human beings. These authors 
shoxxed that renal tissue is normally quite 
refractorx' to allergic influences But a kid- 
ney poison — eg, Staphylococcus tox2n — alters 
the reactivity to such an extent that sub- 
sequent repeated intraxenous injections of 
foreign serum elicit an allergic reaction local- 
ized m the kidnex s and taking the form of a 
glomerulonephritis In close conformity with 
these xiews are the findings of Schwentker and 
Comploier*®* to the effect that most persons 
suffering from scarlet fever develop circulat- 
ing antibodies to their own kidnej' tissues 
From these data the authors concluded that 
streptococcal toxin damages some of the kid- 
nex tissue during the pnmarj- infection in 
scarlet fex-er The altered kidney protems 
thus produced combine w ith the bacterial toxin 
to form complete antigens and thereby call 
forth the prr^uciion of specific antibodies to 
kidnex- tissue, as a consequence of which, 
they assume, postscarlatmal nephritis ensues. 
This concept recei\-ed experimental support m 
the obserx-ation by Kaj-*-”* that the suppres- 
sion of antibody formation in nephrotoxm- 
treated rabbits by means of roentgen radiation 
also prex-ented the appearance of nephntis, 
xxhereas passix-e transfer of such antibodies 
from another animal resulted m a prompt on- 
set of nephritis, without a latent period. 

Moreoxer, mention must be made of Swift 
and Smaders”'® important contributions. 
These authors w ere able not only to bring on 
nephritis in rats by means of injections of 
antiserum, but also to prex-ent the renal dam- 
age by injecting rat kidney extract imme- 
diate!}’ before administering the antiserum 
intiax-enously. The}' believe this to prox-e 
that the nephrotoxic action of the antikidney 
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serum is caused b> the presence m the latter 
of an organ specific antibody namel> the 
nephrotoxm Seegal and Loeb”® found that 
injections of anti placenta serum as well as 
of anti kidney serum caused a chronic progres 
sue nephritis in rats 

Finally Selje and Pentz’ ’ showed that 
administration of desoxycorticoslerone ace 
tate in large dosage caused nephrosclerosis 
with increased blood pressure and disturbances 
in electrolyte metabolism in various labora 
tory species In addition to the renal find 
mgs Aschoff bodies in the heart and the 
lesions of periarteritis nodosa were noted — 
both of which are now considered as expres 
sions of an allergic state Although these 
authors attributed these manifestations to 
toxic actions they were elicited by repeated 
injections of a hormone and may well be due 
to an endogenous-allergic mechanism (Ur 

bach“n 

B URETERS 

Many an attack of renal calculus in cases 
m which the presence of a stone can never be 
proved and many a case of renal colic may 
on the basis of recent observations be inter 
preted as an allergic reaction taking place m 
the ureter This diagnosis seems all the more 
likely to be correct when the symptoms men 
tioned occur simultaneously or in alternation 
with asthmatic or migraine attacks The 
most conclusive proof is supplied of course 
when elimination of the incriminated agent 
such as rhubarb (Adelsberger and Munter ***) 
meat and fruit (Gutmann’*) milk (Litz 
net* ”) and beer (.Urbach) causes the cramp 
like pains in the region of the urinary tract to 
disappear and when these recur after re 
newed exposure to the suspected substance 
The diagnosis of allergy receives strong sup 
port when the usual spasm relieving measures 
prove to be totally useless while an injection 
of epinephrine brings prompt although of 
course only temporary relief The presence 
of erythrocytes in the urine is not to be re 
garded as evidence against the possibility of 
an allergic origin unless they axe present m 
great numbers 
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Blaustein’” examining a case of such se 
venty that it led to anuria observed a marked 
swelhng of the ureteral orifices 

C BLADDER AND LRETHRA 
Allergic reactions in the bladder seem to be 
relatively frequent According to Duke^ ' 
pamful unnation or constant pam in the blad 
der area without objective findings suggests 
the possibility of bladder allergy these sy mp 
toms sometimes appear as isolated manifesta 
tions due for instance to hypersensitiveness 
to some food (Duke ’ Row^ '') or as part of 
a generalized allergic syndrome Thus 
Salen points out that during an asthma 
attack the patient commonly experiences a 
strong desire to urinate In cases of this 
kind he found numerous eosmophile cells m 
the sediment of the sterile urine passed after 
the attack This strongly suggests allergic 
involvement of the urinary tract all the more 
so in view of the fad that the eosinophils 
could no longer be found after the patients had 
received anti allergic treatment In addition 
Roue describes as the first sign of an allergic 
reaction follow mg an injection of mule dander 
a strong contraction of the bladder with in 
voluntary unnation — symptoms that inci 
dentally are the rule m severe anaphylactic 
conditions not only m animals but also in 
man In a case of this kind Blaustein* “ 
found the bladder mucosa to be edematous 
and pale 

At this point brief mention should also be 
made of the disease p cture of colica mucosa 
of the bladder which \ogF described and 
which IS probably of allergic origin The 
case was that of an elderly woman who had 
been suffering for twenty five years from re 
cumng mucous colitis (evacuation in the 
stool of long stringy membranes sometimes as 
nmny as forty in a day) and also from a 
spasmodic cough with evpectoration of long 
rolled up strings of mucus This patient was 
suddenly afll cted with a cramptike pain in 
the bladder and a distressing urge to urinate 
the urine was found to contain tattered gray 
ish white membranes some as large as the 
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palm of a hand. This condition persisted for 
twenty-four hours Regrettably, allergj’ tests 
were not made. A similar case was obsened 
by Litzner^: after ingestion of flour and 
milk, the urinaiA’ sediment was found to con- 
tain strikingly numerous eosinophile cells, be- 
cause of which the author coined the designa- 
tion “eosinophile c>’stitis.” 

Thomas and Wicksten’^^ reported a number 
of pertinent cases ; urinarj- frequencj' and pain- 
ful urination caused by paint fumes, dysuria 
and cj-stitis from the same cause; frequenc>’ 
and nocturia from ingestion of eggs and beer, 
frequenc}", tenesmus, and cystitis caused bj* 
com and celerj", dysuria and tenesmus follow- 
ing ingestion of aspirin and acid fruits; and a 
Hunner’s ulcer aggravated by chocolate or 
grapefmit juice. Many of these patients 
had other unquestionable allergic conditions, 
and relief was afforded by avoidance or elimi- 
nation of the causative allergens, and other 
appropriate allergic therap\‘ While eosino- 
phils were frequently found in the urine, they 
were not consistently present, especially when 
bladder symptoms were prominent. 

Finally, BrayV* important studies remain 
to be considered here. According to these 
investigations, some cases of enuresis are at- 
tributable to allerg}', Bray himself encountered 
this SA-mptom in 5 per cent of his cases of 
allergic children. He points out that the in- 
neiNation of the bladder is quite similar to 
that of the lungs: the cranial portion of the 
paras}-mpathetic sjstem supplies the lungs, 
and its sacral diusion the bladder, with con- 
strictor nerAes, while both the bronchi and 
the sphincter of the bladder are influenced 
in the opposite way by the sj-mpathetic ner\es. 

Bray di\'ides the cases into three groups. 
The first is characterized by the appearance 
of bedwetting in association with other t>'pical 
allergic manifestations, such as asthma, bay 
fever, dermatitis, migraine, or lichen urticatus. 
He presents a number of examples showing 
that identification (generally by means of 
skin tests) and elimination of the allergen may 
result in the cure of an enuresis of many } eats’ 
standing as readily as of an asthmatic con- 
dition. He observed cases in which the aller- 
gens were foods (wheat, pork, eggs), feathers, 
horsehair (in pillows and mattresses), and 
even cold water. Furthermore, there is a 


variant in that m occasional instances the 
bedwetting and the associated allergic disease 
are not caused by the same allergen. In the 
second group, other U'pical allergic manifes- 
tations are not present, but there are certain 
relationships permitting the assumption that 
the cases are of allergic origin — -for e.xample, 
when the bedwettmg occurs only in associa- 
tion with bronchitis or a cold due probably to 
bacterial allergv, or onlv at certain times of 
the >ear, such as spring, suggesting the possi- 
bility of pollen h\ persensitiveness. Lastly, 
Bray was able to demonstrate, by means of 
tests, the existence of an underl}ing allergy 
in a number of cases m w hich enuresis was the 
only s>mptom In any event, it is advisable, 
when the usual therapy (fluid restriction, 
belladonna, habit training) fails, to perform 
allergic tests and to determine the effect of 
epinephrine Kittredge and Brown*“® re- 
ported exceUent results from the administra- 
tion of a single dose of 50 mg (^ gram) of 
ephedrme sulfate each night at bedtime m a 
series of children who were chronic bedwetters 
and m whom unnarj' infection, mechanical 
obstruction, neurologic defect, and mental re- 
tardation were not present 

The absorption of unaltered allergenic pro- 
tein from the urmaiy bladder in monkevs 
and human beings was demonstrated by 
Baretz, Harlen, and Walzer.*^*^ Skin sites 
passivel} sensitized with human serum con- 
taining antibodies for cottonseed reacted 
within a few mmutes after cottonseed extract 
was introduced into the bladder. 

However, not only the bladder but also the 
urethra can react allergically. Thus, Ratt- 
net*®’ described nonspecific urethritis, along 
with balanitis and with dermatitis of the 
prepuce and shaft of the penis, appearing 
shortly after a new tv-pe of condom had been 
used. Skin tests with this were positive, and 
the urethritis disappeared when this contra- 
ceptive w'as no longer emplov'cd. In other 
cases, allergic urethritis may be a part of a 
generalized hjTiersensitiveness. Froboese, for 
example, described a nirvanol exanthem ac- 
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companied by enanthems of the mucosa of 
the mouth and urethra 

D HEMOGLOBINURIA 
The condition of paroxysmal hemoglobinuria 
has been discussed in the section on endogenous 
allergy, since in all probability it is an auto 
anaphylactic manifestation In this connec 
tion It may be of interest to note that paroxys 
mat hemoglobinuria has been observed m 
conjunction uith cold urticaria b> Bray” and 
by Riehl and Risak 

Furthermore, McCrae and XJHery*^ and 
Hutton®"®' reported cases of favism (hyper- 
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sensitiveness to the bean I iciafaia) presenting 
^stwmc reactions including hemoglobinuria 
Skin tests with an extract of fa\a bean m a 
1 1,000 dilution, were positive, and were fol 
lowed by malaise and backache persisting for 
four days 

Femau Nunez® vs of the opinion that acute 
exacerbations of hemoglobmuric fever ac 
companjmg infestation with Plasmodiim 
falciparum are comparable to anaphj lactic 
attacks He bases his assumption that black 
water fever represents an allergic response to 
the plasmodia on the fact that mtracutaneous 
injections of killed plasmodia elicited positive 
reactions onlj in individuals who had had 
the disease 
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ALLERGIC MANIFESTATIONS DUE TO FUNCTIONAL AND 
PATHOLOGIC CHANGES OF THE FEMALE GENITAL 
ORGANS 


TN THE section on predisposing factors in 

allerg)', the relationship of menstruation, 
the menopause, and o\-arian dysfunctions to 
allerg\' \\as discussed. Examples were pre- 
sented show-ing that certain foods, for CA^ample, 
or sunlight, may exert an allergenic effect only 
during the menstrual period. At this point, 
on the other hand, discussion will be devoted 
to those allergic and pathergic conditions that 
are produced by specific substances formed 
within the body of the menstruating or preg- 
nant woman. 

Parenthetically it may be noted that the 
absorption of allergenic protein from the 
uterine cervical canal and less constantly from 
the vagina was demonstrated by Rosenzweig 
and ^^■alzer.*”® It is therefore necessarv- to 
bear in mind the possibility not merely of local 
effects but of distant allergic responses caused 
by medication and contraceptive preparations 
in contact with the vagina or uterine cervix. 

A. MEXSTRU.\TION 

Shortly before or during the menstrual pe- 
riod, verv- many women suffer from one or 
more manifestations that disappear either 
immediately or within several days after the 
cessation of menstruation. These include 
cutaneous lesions (acne, herpes, urticaria, 
dermatitis, eij’thema, and vulvar pruritus), 
migraine or migraine-like headaches, nausea, 
vomiting, rheumatoid-neuralgic svTnploms, 
and asthma. So-called premenstrual tension, 
beginning in the last week prior to menstrua- 
tion and ceasing with the onset of bleeding, 
IS characterized by emotional instability, 
nervousness, irritabilitv’, depression, sleep- 
lessness, abdominal distention, subcutaneous 
edema, feeling of tightness of the skin, cramps, 
and occasionally bizarre manifestations surdi as 
premenstrual coma or convulsions. Even 
such phenomena as the wilting of plants or 
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flowers in the hands have been described as 
occurring in some w omen at the time of men- 
struation. 

Such svTnptoms — some of which are merely 
disagreeable, while others are dowmright in- 
capacitatmg — have been explained in many 
different ways. Frank’-^ suggested that these 
conditions are due to an increased concentra- 
tion of estrogenic substances in the blood, and 
therefore recommended the administration of 
progesterone (1 to 5 mg., two or three times 
during the vveek or two weeks preceding the 
menses), while others have employed andro- 
gens. In direct contrast to this view, 
Schoelzke*^ holds that at the time when the 
S}'niptom5 are most severe (immediately be- 
fore menstruation) the ovarj* is producing little 
estrogenic hormone, and when large amounts 
of this hormone are administered, they sub- 
side. Still other authors have advanced the 
hv-pothesis that premenstrual tension es- 
pecially is due to an increase in e.xtracellular 
fluid in various tissues, such as the brain, 
skm, and gastro-intestinal tract On these 
grounds, the patient is given 1.0 Gm. (15 
grains) of ammonium chloride three or four 
times a dav-, beginning m the midmenstrual 
interval and continuing until the beginning of 
menstrual flow, the aim being to combat the 
increase in extracellular fluid; at the same 
time, she is advised to avoid table salt and 
sodium bicarbonate. \\'hi!e the hj'dration of 
the tissues and the hv-dremia are well-estab- 
lished facts, thev- are raerelv- symptoms of the 
premenstrual physiologic changes and not the 
real causes of these 

Aside from the hormonal and chemical the- 
ories, there are two others, the toxic and the 
allergic. 

Xo less an authority than Schick*^ at- 
tempted to demonstrate the existence of a 
menstrual toxin, in order to confirm the old 
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deeplj ingrained popular view that a poison 
IS produced m the female body duiuig men- 
struation However, this distinguished in- 
vestigator — and later, others who worked in 
this same field — was unable to demonstrate 
anj thing like a chemically dehnable toxic 
substance in the blood or in the discharges of 
the menstruating woman They amvM at 
the conclusion, therefore, that the “menstrual 
toxin” IS nothing more than a premenstrual 
increase of substances of hormonal derivation 
originating from pathologic processes m the 
corpus luteum (Geber“‘') or m the endome- 
trium (Salen’^^), and, when produced m suf- 
ficiently large quantities, causing the clinical 
sj mptoms noted * The question then anses 
as to whether these substances are to be con- 
sidered as of endogenous toxic or endogenous 
allergic origin 

The writers”^ are of the opinion that m 
principle both possibilities must be granted. 
We favor the postulation of a hormonal endo 
genous allergy (1) when, as in cases of men- 
strual urticaria, attacks can be provoked m 
the patient, but not m controls, by injection 
of premenstrual serum during the intermen- 
struum (G6ber,“'’ Lichter,“‘ Salen”*) , (2) when 
local wheal reactions can be elicited only 
with the patient’s premenstrual blood and 
only m the patient herself (Urbach®’), (3) 
when passive transfer of the hypersensitive 
ness to menstrual secretion is possible 
(Sakn*^’), or (4) when, as in Waldbott’s*” 
case, the patient, who experienced an an- 
aphylactic shock following an injection of 
estrone (theehn), thereafter r^larly had 
urticaria and asthma shortly before each 

discussion, see the section on endogenous 
allergens ) 

Zondek and Bromberg®* presented evidence 
on the basis of positive skin tests and passive 
transfers that many menstrually related con- 
ditions represent a true endocrine allergy 
Thus, they elicited positive intradermal re- 
actions with synthetic steroid hormones in 75 
per cent of a group of cases of premenstrual 



tension Likewise, Phillips^^* found that some 
women with premenstrual headache, some- 
times associated with nausea vomiting, 
vertigo, visual disturbances, and even pruritus 
or urticaria, gave sharply positive reactions to 
intradermal testing with a 1 5 dilution of 
qmapoidm (a combination of chorionic gona 
dotropm and pituitary extract) Sympto 
matic relief was afforded in those with posi- 
tive reactions by intradermal desensitization, 
ranging from 0 02 cc to 0 3 cc of a 1 . 5 dilu 
tion m 5 per cent dextrose Similar results 
were obtained in women with premenstrual 
migraine and tension Unexpectedly, two 
patients were freed of djsmenorrhea, and 
two noted improvement of acneform rashes 
appearing before their periods 
The assumption of an allergic origin is sup- 
ported above all by the fact that the dis 
turbances incident to menstruation can be 
cured b> systematic injection of serum taken 
during the premenstrual exacerbation of the 
cutaneous lesions, migraine, asthma, or other 
symptoms For this purpose, the writers em- 
ploy the method introduced by Geber®° 
About 20 cc of the patient’s blood is with 
drawn at this time under aseptic precautious 
and centrifuged, and the sterile serum is pre 
served with 1 10,000 merthiolate in rubber- 
stoppered vials at refrigerator temperatures 
The patient is given 0 2 cc of serum every 
other day during the intermenstruum The 
injections are earned out according to the 
depot method of Lehner and Rajka namely, 
four successive intracutaneous injections are 
given in the same site Favorable results 
have been reported by Malinin,*’” Harrison,®* 
Urapkjas. a-wt Camecno.®** an/i tjje. 

writers®’ Salen*® emplo>ed menstrual dis- 
charge collected during the first hours of 
menstruation, before it becomes definitely 
sanguineous 

liiere can be no doubt that, of the menstrual 
disorders of this type, cutaneous manifesta- 
tions are the most common Schoelzke*'’®* 
noted such skin conditions in about 38 per 
cent of all women between the ages of 14 and 
50 >ears Acne vulgaris is the most fre- 
quent!} encountered ttTiile this condition 
often consists only in the appearance of iso 


«»PBaHPS,E W Southwest Med 27 144 1941 
•■“Muj'ere.A / Dermat Wchnschf gj 18»0 I9’<i 



Mamtestations Duf to Changes of Gfnital Organs 


857 


lated papules and pustules, for which treat- 
ment is not really required, some cases present 
severe and extremely refractorx- lesions. Dur- 
ing the past ten xears, the writers haxeseen 
about 50 instances of acne m w hich a complete 
cure was achieved by means of injections of 
premenstrual serum (Figs. 35, 36) 

A M , a I7-\ear-old while {jirl, [irc^^nted an acne 
form eruption on the face, hack, and che^t The 
lesions were sa d to have appeared for the hrst time 
three \ears preciouslx, at the tirne of the menarche 
Thej ah\a\5 flared four or h\e daxs premenslrualK 
and receded about txxo daxs after the on^t oi the 
menses Considerable dxsmenorrhea xxaa noted each 
month Blood xxas dnnn for serum and the patient 
receix ed slt injections of 0 2 cc each in the hrst month 


for ten or tixclxe xcars past These lesions generally 
lasted Irom sexen to ten daxs then gradualh healed 
without leaxing scars The herpes appeared at the 
onset ot each menstrual period There xxas sexere 
dxsmenorrhea causing temporarx but complete dis 
abilitx The patient when first seen, had crusted 
localized xesitubr jiatches with erxthematous bases, 
on the leil -ide ol the mouth and on the cheek and 
nght lower lip iUood was xxilhdrawn for the prepara- 
tion ol premenstrual serum The patient receixed 
seven intradermaf injections cO 2 cc each) during the 
intrrmenstruuni \o heri'es appeared on the first 
dax ol her menses hut during the last two daxs she 
dexeli>{>ed a severe cold with t\ p cal herpes which xxas 
less severe than u-ual However, menstrual cramps 
and pain did not appear and this she said, was the 
lirst lime in twelve xears that she had been able to 
carrx on her normal work without discomfort. The 



Fig 402 XEmoDEnaLXTiTis on Endochinx 
B xsis. Fiaiu>c Two Da^s Before Each 
Menstrc xtion 


Fig 40i5 Defimte Iuproxtuzm rsoii 

ELsDOCRINE THERAPA fESTROCES ANU 
Progesterone) 


(without observable improvement) and eight injec- 
tions the following month At the tune of the next 
menstruation, the patient presented onl> an occa- 
sional pustule and the condition of the skin was gener 
allj better In the third month, she received nine 
injections and at this time was verv much improved — 
the recession was estimated at 90 per cent She also 
stated that her menstrual pain and discomfort had 
markedly decreased Xo treatment was given the 
next month, and the face remained clear at the time of 
menstruation dunng the nine months the patient was 
kept under observation Menstrual discomfort was 
siill decidedlx less than before. 

Moreover, treatment with autogenous pre- 
menstrual serum has quite frequenth" been 
efficacious in curing generalized or localized 
(xAiU-ar) pruritus, as well as herpetic eruptions 
usually located on the lips, face, or external 
genitalia. 

J S , 35 jears old, white, had noticed grouped vesic- 
ular herpeUc le<ions on the lips and ra^labial folds 


next month the patient received nine injections, and 
menstruation was delaxed bx eight days, although it 
had prexiousix alwaxs been regular. The menses were 
not accompanied b\ herpetic vesicles or dj smenorrhea 
The patient was perfectlx well subjectixelj and ob- 
jectixclx, for the next six months 

It may be noted that in a senes of cases of 
pruritus vulvae and acne aggravated at the 
time of menstruation, Zondek and Bromberg“* 
obtamed positive skin tests with steroid hor- 
mones in 72 per cent 

Urticaria, angioneurotic edema, neuroder- 
matitis (Figs. 402, 403), locabzed and general- 
ized menstrual dermatitis (Figs. 404, 405, 
406), including the so<aUed dermatitis dys- 
menorrhoeica (Figs 407, 40S), appear far less 
commonly in conjunction with menstruation. 
The last-mentioned term goes back to the 
dajs when it xxas first discovered that the 
obvious connection between this dermatosis 
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and menstrual irregulariU could be cominc 
mglj demonstrated The question as to 
^ihether the condition is an e\pression of a 
menstrual toxicosis or a menstrual aller<n 



Fig 404 Pebi\tl\^r Dermatitis Oc 
CIRBING PREMEVSIRI \LU 


cipalH at the time of menstruati m this ma\ 
sureh be interjireted as a delinite indication 
that the following conditions are the expres 
Sion of an endogenous hormonal alJergv 
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must often remain unanswered e\en toda\ 
The writers ha%e shown that such dermatoses 
can be successfullj treated b\ appropriate 
endocrine therapj Another approach is to 
persuade the patient to become pregnant 
In cases resistant to other forms of therapj 
X raj castration maj be emplojed as a last 
resort 

It IS occasionalh possible to demonstrate 
that in dermatitis dj smenorrhoeica (Figs 
409 410) the premenstrual blood contains a 
substance that when injected into the sLm 
of the patient in the intermenstnium will 
e\oke an immediate urticarial reaction (Fig 
411) and a delajed response in the form of 
pinpoint sized papules clmicallj resemblm^ 
the lesions of the menstrual dermatosis How 
e\er the patient does not react to her own 
blood serum withdrawn in the intermenstnium 
or to the premenstrual scrum of normal mdi 
Mduals In controls on the other hand it is 
impossible to elicit either an immediate or a 
delajed reaction bj injecting premenstrual 
blood serum from the patient 

Moreoxer considerable improxemcnt and 
often complete cure can be achieved bj ad 
mimslermg premenstrual serum not onl\ m 
the dermatoses but also m all the other con 
ditions appearing either exclusnelj or pnn 



Sixteen \ea8S Disaiion Tinalli 
Controlled bx Endocrine 
TlfFRAPi 

menstrual migraine (Cameron Lrbach and 
Gottheb***') menstrual trigeminal neuralgia 
(f^eber”®) menstrual asthma (Salen^* Cr 
bflch), menstrual rhinopathx (Lrbach) certain 
c^ses of pmnienstnial tension (Lrbach) In a 
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diabetic girl recently obser\‘ed by the senior Less commonly, still other conditions are 
author, the regular occurrence of xTimiting associated with menstruation and the possi- 
and abdominal cramps one day before men- bility ot an endogenous-allergic mechanism. 



Flc 407 Gc^EX^uz^D MtssTRi Ho 40>' Rt-iiLT 'i \ Cx'TRMIOS, 

Dlbshtitis (Deruxtitis Rf'ortid ro xfTf r f im is Months’ Hos 

Dxsufsorrhoficai iiTxuzxTifiN iKkisi Which \llFfvsi- 
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Fig 4C9 Prxiiesstrvxl Twcerbwios Fig 410 Sxxie Pxtiest between 

OF Dermatitis Dasmenorrhoeica Menstrl ations 


struation repeatedly threatened to precipitate Menstrually recurring purpura of the Schoen- 
diabetic coma. Autoserotherapy completely lein-Henoch tApe was thought by Ellman 
presented the vomiting and cramps. and Weber*’'® to be of anaphylactic origin. 
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Minot* ® noted blood eosinophilia m two cases 
of menstrual thrombocjtopen c purpura and 
suggested a possible allergic background 
Rarel> jaundice accompanies each menstrual 
period in certain individuals (LKhtman* **) 
This ma> be due to edema or spasm (d>skine 
sia of the sohmcter of Oddi or possibly to a 
functional disturbance of the h\er paren 
ch>ma It is reported that the benzoic acid 
test of luer function is diminished during the 
first da> of menstruation (Heil g and kantien 
gir* *") 



Pat ENT s OiiN Pkemesstsval Serum 
Injected Imracuianeoisly dcsikc 
INTERIIENSTRUUM 

Note negat ve controls uth patient s own serum 
ithdrain n intermenstruum (N) and iith pre 
menstrual serum of no ma! woman (C) 

Ir. conuection witii st.ia diseases ceVaterl to 
endocrine function it might be pertinent to 
mention that the senior author has observed 
a few case of dermatitis acne and pruritus 
that show ed distinct exacerbation at the time 
of the rupture of the graafian follicle and that 
could be controlled bj appropriate hormonal 
therap> According to Godel* ” allergic mam 
festations in general are exaggerated dunng 
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ovulation as well as during menstruation and 
the menopause 

Isolated observations (Rowe'*" 
Smith****) suggest the possibil ty of a relatioi 
ship between painful menstruation or exces 
sive menstrual flo v and hypersensitiveness to 
some food This does not however permit 
the assumption that all cases of essential 
dysmenorrhea are of allergic origin — a view 
that certain authors are now inclined to take 
Joachimovitz'®** reported a case in which the 
allergic menorrhagia was aggravated by topi 
cal application of the allergen to the cervix 
and the menstrual fluid contained large num 
bers of eosinophils Labor like pains and 
sudden onset of ble ding outside of the men 
strual penod have repeatedly been observed 
(Duke *** Rahn **** Smith* as part of a severe 
generalized allergic reaction — e g following 
injection of an overdose of antigen Hansen*” 
reported an abortion following a generalized 
reaction to an injection of pollen 

Furthermore an occasional case of leucor 
rhea especially when marked bj an abundance 
of eosmophile cells may also be attributable 
to allergy Adelsberger and Munter‘“* re 
ported instances of this kind durmg the hay 
fever season in women suffering from pollino 
SIS In a similar case Thomas and W icksten*” 
found that the application of a small amount of 
ragweed pollen to the posterior wall of the 
vagina produced a definite reaction charac 
teriaed by increased redness and puckering of 
the mucous membrane locally along with an 
increase m watery discharge from the cervix 
Another case of leucorrhea in a patient with 
allergic rhinopathj showed a large number of 
eosinophils in the vaginal secretion The 
leucorrhea was controlled by elimination of 
certain foods especially eggs and wheat and 
hyposensitization with respect to the inhalant 
factors The senior author has observed an 
mstance of specificallj caused vaginal dis 
charge found to be a partial expression of a 
food allerg> (pork) as confirmed bj appro 
pnate elimination and re exposure expert 
ments H L Huber traced pruritus vulvae 
appearing in 3 children during the ragweed 
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pollinating season, to local contact with 
pollen. 

Finally, the altered reactivity of the skin at 
the time of menstruation should be considered 
briefly. Clinical etperience indicates that a 
state of cutaneous hj’persensitiveness is fre- 
quently present in the premenstrual period and 
during the first daj-s of menstruation. Certain 
discordant obser\’ations should, howe\*er, be 
mentioned. Thus, Hansen-Pruess and Ray- 
mond*^^ maintain that in allergic women the 
strongest average reaction to allergens is ob- 
tained on the last day of menstruation; the 
nett greatest in the midperiod of the c\'cle; 
and the smallest on the premenstrual day. 
In other words, the increase in skin reactivity 
seems to be associated with periods of low es- 
trogenic titer in the 'blood. The same fact 
was demonstrated bj’ Coulaud*”* with le^td 
to the tuberculin reaction in women. How- 
e\-er, since the results of these studies con- 
tradict clinical erperience, further investiga- 
tion seems to be warranted. The var>-ing 
degrees of h>*dreniia and dehydration may 
possibly play an important r61e m determining 
the degree of the skin reaction duruig the men- 
strual cj’cle, since it is a well-known fact that 
there is a state of relative hydremia in the 
premenstrual period and a state of relatKe 
dehydration on the last day of menstruatioo. 

B. PREGX.-XNXV 

The effect of pregnancy' on pre-existing al- 
lergic states is not uniform. Ho%vever, aside 
from those conditions appearing in certain 
patients only when they are gra\'id and prob- 
ably dependent on an endogenous allerg>', 
may be stated as a broad generalization with 
many exceptions that the manifestations of 
h\-persensitn eness often tend to be milder or 
e\en absent during pregnanc>'. Zondek and 
Bromberg*®* suggest that in \iew of the prob- 
ability of endogenous allergj" to normal hor- 
mones, the frequently obser.'ed improvement 
in allergic diseases at this time may be ex- 
plained by the assumption that the gradual 
increase of the hormonal Ie\el of the body 
during pregnancj' brings about hormonal de- 
sensitizatjon. Another possibility is sug- 
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{jested by Ahlmark’s®^'^ obsen.-ation that ele- 
\ated histaminase acti%ity of the blood in 
human beings may be detected durmg the 
seventh week of pregnancj- and increases in 
the second half of pregnanc>' to 500 to 1,000 
times above normal. The same findings w ere 
noted in guinea pigs and rats, although not in 
cats and rabbits. However, on the basis of 
the reactions to tuberculin in pregnant tu- 
berculous women, Lichtenstein*’’® objects to 
the concept of ‘‘anergj’ of gra%ids,” although 
he did note a mild diminution of seiisiti\ity 
durmg the third trimester of pregnancj- in 25 
per cent of the patients. A return to normal 
reactivity occurred shortly after deliver}'. 

What we call a pregnant organism is a 
unique biologic system, consistmg not, as 
long belie\ed, of two components, but of three: 
the mother, the placenta, and the fetus. It 
should be pointed out that there is no direct, 
immediate relation between mother and fetus, 
while the most intimate physiologic relation- 
ship exists between the placenta and the 
mother’s organism, on the one hand, and be- 
tween the placenta and the fetus, on the other. 

With these reservations established, it may 
now be pointed out that during pregnancj* 
there is an exchange between mother and fetus 
of certain substances that are always foreign— 
and therefore antigenic — to one of the two 
According to Xaegeli’s**** brilliantly con 
ceivcd h>pothesis, it may be said that, in the 
normal course of pregnanc}', there is a vejy 
gradual and slowly increasing passage of the 
antigens, making possible a reciprocal satia- 
tion of the antigens and antibodies. .As a 
result, the organism of the mother and prob- 
ably also that of the fetus become so perfectly 
attuned that they produce a state of specific 
anergy. Nevertheless, even in pregnancies 
running a perfectly normal course, temporal}’ 
disturbances (nausea, vomiting, and the like) 
occur often enough, both at the beginning and 
toward the end of the pregnanc}’; they may 
possibly be interpreted as sj’mptoms of specific 
endogenous hjpersensittveness. The ques- 
tion of the transmission of antigens and anti- 
bodies through both the normal and the patho- 
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logic placenta assumes great importance m the 
problem of allergization of the fetus m utero 
(p 48) and oi the passne Rh isosensitization 
of the newborn, resulting m erythroblastosis 
fetalis (p 366), and is further considered with 
these subjects 

It has long been known that placental pro- 
tein IS oreign to the gravid organism this 
point IS supported by the facts that the serum 
of a pregnant woman possesses the capaatyof 
breaking down placental protein, and that, 
following injections of placental protein, the 
blood of the pregnant woman demonstrably 
contains specific antibodies to it The exist- 
ence of anti-placenta antibodies was experi- 
mentaUy demonstrated by Seegal and Loeb^* 
and injection of anti placenta serum into 
pregnant rats was found to lead to fetal death 
by degeneration of the placenta Moreover, 
as Gans^”’ has shown in an extensive senes of 
experiments, while intracutaneous injections 
of various organ extracts elicit definitely 
weaker reactions in pregnant women than in 
nonpregnant women or in men, this situation 
IS reversed when pregnancy serum is added to 
the extracts in other words, injections m 
pregnant women of organ extract plus preg- 
nancy serum evoke local reactions that, with 
regard to intensity and persistence of the 
erythema and infiltration, definitely exceed 
those elicited in nonpregnant women and m 
men This would seem to warrant the con 
elusion that pregnancy serum contains a sub- 
stance to which the pregnant organism is 
hypersensitive, the substance may well be an 
endogenous hapten (see p 120), since preg 
nancj serum alone is incapable of eliciting 
these reactions 

Proceeding from the w orkmg hypothesis that 
the fetus represents an antigen to which the 
gravid organism responds with antibody 
formation, the senior author*” gave pregnant 
women intracutaneous injections of 0 1 cc of 
fetus extract For this purpose, fetuses ap- 
proximately 6 to 8 weeks old, surgically re 
moved because of ectopic pregnancies, were 
crushed m a Buchner press under aseptic con 
ditions, the filtrate was diluted with physi- 
ologic saline solution and passed through a 
Berkefeld filter It was found that nonpreg- 
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nant women and those in the early months of 
pregnancy responded with strongly positive 
skin reactions after twenty four hours, while 
women in the last trimester of pregnancy pre- 
sented either no response at ail or only a very 
mild reaction The results of these experi- 
ments strongly suggest that the pregnant or 
ganism in time acquires a specific anergy to 
fetal protein 

The assumed presence of specific antibodies 
in the pregnant woman serves to explain the 
good results achieved with systematic injec- 
tions of the serum of pregnant women in the 
treatment of the dermatoses of pregnancy' 
(Freund****) the administration of these anti- 
bodies effectively neutralizes the increased 
supply of antigen in these diseases 
The conditions that will be discussed below 
under the general head of allergic diseases of 
pregnancy were and are even now often called 
“pregnancy toxicoses ” Yet the outstanding 
men in this field admit that, despite aU efforts, 
it has never been possible to isolate any defi- 
nite protein derivative from the blood or urine 
of the pregnant woman, or to demonstrate 
conclusively the presence of any kind of toxin 
However, according to Seitz, the disease pic- 
tures so closely resembling a toxicosis are 
produced not by toxins in the strict sense of 
the word, but by physicochemical alterations 
of the blood or tissues This concept is ex 
traordinanly close to that expressed by Doerr 
and other authors with reference to the patho 
genesis of allergy (see p 37) 

The symptomatology of the allergic diseases 
of pregnancy comprises subjective and objec 
tive manifestations, the latter being divided, 
in turn into local cutaneous and general in- 
ternal disturbances One of the most dis- 
tressing symptoms is pruritus, which some 
times appears at the beginning of pregnancy, 
sometimes only m the later months, and is 
often extremely severe In other cases, there 
18 lichen urticatus (Fig 412), and erythemas 
and urticarial exanthems have occasionally 
been observed The beneficial effect of ther 
apy with the serum of normal pregnant women 
has been mentioned above as evidence regard- 
ing the allergic nature of these conditions 
Nasal symptoms constitute another syn 
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drome sometimes occurring in pregnancj*. 
Thus Mohun'*’* obser\-ed 8 patients who ex- 
perienced a severe degree of nasal blocking and 
congestion only during pregnancy, and 5 of 
them reported similar symptoms during one 
or more preA-ious pregnancies. T 5 *pically, the 
condition disappears spontaneously within 
one to seven days after delivery. He con- 
cluded that the increased incidence of rhino- 
pathy during pregnancj- appeared to be paral- 
lel to and caused by the amount of estrogen 
produced in the body. 


semen was proved by a definite time relation- 
ship between the sj-mptoms and the deposition 
of semen in the patient’s vagina (mild nausea 
for three days followed by sudden onset of 
vomiting for five days) and by positive pas- 
sive transfer tests with the semen. 

The disturbances generally mcluded under 
the term eclampsia are more dangerous and 
therefore far more important The pathologic 
picture of eclampsia is a sharply circumscribed 
one, particular!)- as regards the renal and 
hepatic in%olvement. The kidnej' presents a 



Fig 412 Endocenocs \llekcv to Fetai Psotein 

Lichen urticatus m pregnant woman from sixth to nmlh month SLin cleared complete!) two da)-s after 
delner). 


Xausea and vomiting of early pregnancj- 
may be due to an allergic reaction of the pa- 
tient to the secretion of her own gravid corpus 
luteum (Finch^^) Intradermal injection of 
luteal hormone in such patients produced a 
t\-pica! allergic wheal, while no reaction was 
elicited in pregnant women not suffermg from 
nausea He claimed that the sjmptoms can 
be alle\-iated and eren completely controlled 
by injections of graduated doses of progestin. 

unique and interesting mechanism appeared 
to account for pernicious vomiting of preg- 
nane)- in a case studied by James and 
^\ agoner®’^: sensitirit) to the husband’s 
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picture suggestive in part of an unusual t)'pe 
of nephrosis, along with mvolNement of 
the glomerular capillaries. Less constantly 
the li\er reveals changes in the periphei)- of the 
lobules, consisting of fibrinous thrombi in the 
portal \-essels and hemorrhages, furthermore, 
there is cell destruction m the involved parts. 
In this connection it is interesting to note that, 
while engaged in eepenraentaliy produemg 
allergic acute diffuse glomerulonephritis, Ahls- 
trom^**obserA ed hepatic changes that morpho- 
logically corresponded in many respects to 
those seen in the livers of indi\-iduals suffering 
from ecbmpsia. 

A number of theories have been advanced to 
eqilain eclampsia, including postulation of a 
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toxic state due to substances coming from the 
fetus of increased production of posterior 
pituitary hormone, of disturbances m the 
endocrine glands of cerebral edema, and of 
increased intracranial pressure as a result of 
changes in the kidneys None of these can 
explain all the symptoms of eclampsia On 
the other hand, if the facts are evaluated oh 
jectivelj, a certain modicum of truth will have 
to be granted to each possibility How can 
these ideas be reconciled? The answer would 
seem to he in abandoning the search for the 
cause of eclampsia among morbid states of 
the individual organs (placenta, kidney, liver, 
pituitarj, brain), or in faulty chemical regu 
lation, as acidosis and in accounting for the 
various clinical and pathologic manifestations 
on the basis of an altered reaction capacil> 
to the fetus on the part of the gravid organism 
Investigations to support the \ieiv that 
eclampsia is an expression of hypersensitive 
ness of the maternal organism to placental pro 
tein go back to the experimental studies of 
Rosenau and Anderson These authors 
showed that guinea pigs can be allergiaed to 
extracts of guinea pig placenta However, 
this demonstration was considered mconclu* 
sue, since the characteristic pathology of 
puerperal eclampsia was never reproduced 
in experimental anaphylaxis However, Ya 
mada®^‘ recently found that eclamptic changes 
of the spleen, liver, kidn^s, and adrenals 
can be induced in pregnant rabbits by 
repeated intravenous injections of placental 
proteins from an eclamptic patient This 
investigator also showed that when the isolated 
uterine musculature of guinea pigs is sensitized 
to eclamptic human serum, it is thrown mto 
acute anaphylactic tetany bj addition of 
eclamptic placental proteins to the solution in 
which the uterus is suspended On the basis 
of these experiments, Yamada concluded that 
an abnormal and highly antigenic protein is 
given off by the eclamptic placenta, and that 
this substance reacts with homologous ma 
ternal antibodies in such a way as to account 
for the entire syndrome 
The assumption that this disease is of aller- 
gic origin receives further support from the 
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investigations of Rnepper^^*® vvho apparently 
succeeded in reproducing the pathologic pic 
ture of eclampsia in animals b> inducing 
serum anaphylaxis along with simultaneous 
injections of the posterior pituitary hormone 
Furthermore Junghans^^®^ furnished sup 
port of the theory of the allergic causation of 
eclampsia by demonstrating that women with 
pre eclampsia give strongly positive skm reac 
tions to mtracutaneous tests with fetus ex 
tract while no such reactions are given by 
healthy pregnant women 
On the basis of these findings Junghans’"*’ 
and other authors assume that the clinical 
manifestations associated with eclampsia in 
eluding the headaches convulsions and tern 
porary loss of vision and of consciousness are 
attributable to an allergy— all the more so 
since these manifestations are known to occur 
in the symptomatology of allergic diseases 
It ma> be assumed however that certain as 
yet unknown factors must be present m order 
to promote such a higli degree of sensitization 
of the maternal organism to fetal protein 
Some authors actually claim that the very 
mechanism of birth (onset of labor, expulsion 
of the fetus) is also brought on by allergic 
processes These claims are utterly without 
foundation Moreover it must be said that 
idle speculation of this kind can only bring 
harm and discredit to the study of allergy 
Therapeutically the treatment of the aller 
gic conditions of pregnancy is still confined to 
systematic intramuscular administration of 
normal prepiancj serum (10 cc twice weekly 
for about five or six injections) and to a 
methodical modification of the diet with the 
puipose of reducing the intake of animal 
protein to a minimum In severe cases ol 
eclampsia, the physician will have to consider 
the advisability of interrupting the preg 
nancy 

C MENOPAUSE 

The influence of the menopause is rather 
difficult to evaluate Unlike the situation in 
menstruation and pregnancy, there are no 
speahe allergic diseases that are exclusively 
or chiefly dependent on the menopause In 
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some instances, the cessation of o\arian activ- 
it}' is unquestionably verj' beneficial. This 
is particularly true in relation to migraine— 
a common obserN'ation that has even led to 
artificial interruption of o\-arian function in 
intractable cases. Furthermore, asthma is 
sometimes favorably influenced by the meno- 
pause. On the other hand, there are many 
patients in uhom the heightened irritability 


and nerx-ous tension of this age are responsible 
— probably because of autonomic or central 
nerx'ous sjstera imbalance, or of endocrine 
factors — for the aggravation of and sometimes 
the onset of allergic diseases, including 
urticaria, dermatitis, rhinopathy, and asthma. 
To ascertain or rule out a pathogenetic rela- 
tionship. estrogenic therapy may be tried, and 
will bring prompt relief in appropriate cases. 



Chapter XXXIV 

ALLERGY IN THE NEWBORN, IN INFANCY, AND IN CHILDHOOD 


TN THE last years of his life, von Pirquet 
J- subscribed to the \iei\ that there is sudi a 
thing as a special allergy of childhood, of ma- 
turity, and of old age, respectively How 
ever, tins view may now be categorically re 
jected Although it is true that particularly 
in childhood certain allergic manifestations 
appear that are never observed m other age 
groups (such as special allergic conditions of 
the newborn, or infantile dermatitis), the 
underlying allergic mechanism is always the 
same However, in order to offer a concise 
summary of the conditions in question, we 
shall either here review the allergic diseases 
appearing in childhood, or refer to the chap 
ters in which a more detailed discussion of 
each subject is available 


A CLINICAL MANIFESTATIONS IN 
THE NE^\ BORN 

Some of the manifestations to be described 
below have been grouped by Mayerhofer**** 
under the term ‘biologic allergy of infancy ” 
As he pointed out, there occurs during the 
last months of pregnancy an uninterrupted 
Itansnussion, from mother to fetus, of various 
protein substances that are foreign to the 
latter such as the maternal sex hormones or 
placental proteins All these substances are 
capable of allergiamg the infant’s organism tn 
ulero, in general however, no definite allergic 
reaction can take place so long as the placenta 
exerts its ‘ detoxify mg” action It is only' 
after birth * when this mechanism is no longer 
available, that the remaining traces of mater 
nal protein can evoke allergic reactions in the 
newborn 

This concept would make it readily com 
prehensible that many of the conditions and 
processes of early infancy considered by 
Mayerhofer to be of allergic origin, are actually 
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to be regarded not as pathologic or morbid 
but as strictly biologic phenomena To what 
extent they' will in the future be recognized as 
allergic or pathergic, will depend on whether 
or not It will be possible to demonstrate the 
presence of an antigen antibody mechanism 
Mayerhofer attributes such great importance 
to these conditions that he draws the line of 
age distinction between the newborn and in- 
fants on. the basis of their individual capacity 
to present the allergic reactions ty pical of the 
newborn He considers the age of 42 days to 
be the maximum limit of the newborn stage 

Mayerhofer recognizes the following clinical 
pictures of allergy of the newborn 

(1) Erythema toxicum neonatorum (Leiner- 
Moussons) allergic exanlhem of the ueu.born 
(Mayerhofer) Approximately 50 per cent 
of all newborn infants present a skin eruption 
that IS similar either to measles or to the skin 
manifestations of serum evanthem These 
infants not uncommonly have the following 
additional symptoms that may also be of 
allergic origin initial leucopenia, relative and 
absolute eosinophilia of the blood at the peak of 
the exanthem, splenomegaly, lymphadenopa 
thy, and recurrences of the rash as in ‘ frac- 
tionated” serum exanthem Rosenbaum, 
Sokolow and Kononowa, Pehu and Wonnger, 
Peipers, and other pediatricians have accepted 
Mayerhofer s view that erythema tovicum 
neonatorum is of allergic origin (for bibiiog 
raphy see Mayerhofer® **) 

(2) Pylorospasm if the newborn Between 
the seventh and fourteenth clays of life many 
nursing infants suddenly begin to vomit spas 
modically Mayerhofer interprets this symp 
tom as an allergic reaction to the mother’s 
niilk The condition is not a serious one, and 
clears up spontaneously 

(3) Meleiia neonatorum Ihis condition 
may , naturally, be of pathologic origin (ero 
sions or necrosis of the gastro intestinal mu 
cosa, or other organic lesions) However, in 
many instances, it runs its course w ithout any 
apparent pathologic cause It almost in 
variably appears on the seventh dav of life 
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ilayerhofer considers this form of mekna to 
represent an allergic intestinal reaction; in 
his opinion, it requires no treatment. 

There is, ho\ve\er, as pointed out by 
Rubin,*-^® another type of melena in newborn 
infants, which is due to hj'persensith eness to 
cow’s milk. It can be controlled in some 
cases by substituting milk from another animal 
species, or sometimes only bj’ a milk-free diet. 

(4) So-called dyspepsia of Hie ur^born. Fol- 
lowing complete elimination of meconium, 
wateiy mucoid greenish stools are veiy’ com- 
monly obser\-ed. The older school of pedia- 
tricians generally called these “dyspeptic 
stools.” Mayerhofer, however, considers this 
intestinal catarrh to be ol allergic origin. The 
correct pathogenetic evaluation of these in- 
testinal manifestations is of therapeutic signifi- 
cance, since these catarrhs should not be 
treated with staiN’ation and laxatives; con- 
seiN’atism usually suffices, since the s>'mptoms 
generally retrogress spontaneously. 

(5) Allergic hydrocele in the neu-born. Many 
but not all hydroceles in the newborn appear 
durmg the set’enth to tenth days of life, their 
onset being extraordinarily abrupt and some- 
times involving very stormy manifestations. 
Mayerhofer regards the mechanism of this 
exudation in the still unclosed space of the 
tunica vaginalis propria as analogous to the 
allergic joint exudation in serum sickness; for 
this reason paracentesis should not be per- 
formed. His assumption seems to find sup- 
port m the findings reported by Papp and 
Steinert,*-®^ that puncture of the hydrocele 
disclosed long pointed needle-like crj'stals, 
assumed b}' the authors to be Charcot-Lej’den 
ciy stals. 

(6) Fetal erythroblastosis. The ^mdromes 
of congenital hemolytic anemia or icterus 
gravis neonatorum are today considered to be 
an expression of iso immunization, or better, 
isosensitization in the pregnant mother (Le- 
Yone, Katzin, and Burnham®-®®). The isosensi- 
tization is probably due to the fact that an 
Rh-positive fetus produces anli-Rh iso-anti- 
bodies in an Rh-negath e mother; if these anti- 
bodies filter back into the fetal circulation, 
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they have a destructive effect on the blood of 
the fetus, the expression of which is the con- 
dition of icterus gravns. As a proof of their 
theoiy, Levdne et al.'®*' demonstrated that 
while only 15 per cent of persons taken at 
random are Rh-negative, 90 per cent of the 
mothers of erythroblastotic infants were found 
to be Rh-negative. Moreover, the serums of 
many of these mothers were found to contain 
anti-Rh agglutinins. Fetal erj’throblastosis 
and Its mechanism are discussed at greater 
length m chapter XV. 

According to the answers obtained from a 
questionnaire sent to several hundred ob- 
stetricians, allergists, and pediatricians and 
to his own experience, Campbell”'® states 
that the follow mg suggest the possibility of 
potential allergj' in the newborn, although he 
fails to delimit the duration of the neonatal 
period: 

llistor> ol alkrgic parentage 
Instable parentage 
Relroauricuiar intertrigo 

Seborrhea capitis, with or without mvol5ement of 
the shoulders, arms, evebrows, elbows, and 
popliteal spaces 

Loose stoob, mucoid stools, or intestinal bleeding 
alter ingestion of cow's milk 
“Geographic tongue" 

Visible peristaltic waves 
Intrauterine hiccup 

Mose rubbing or sneezing (with eosinophils m nasal 
smears) 

Continuance of vomiting after pvlororajotomj in 
infants with pj lone stenosis 
Excessive hunger on adequate formula (probably 
abdominal discomfort or colic) 

.Alletsic colic (to be differentiated from colic due 
to aerophagia) 

Excessive reaction to silver nitrate drops, or to 
ammoniated mercury or other agents used to 
prevent impetigo 

Urticaria immediatelj after breast feeding, usu 
ally disai^aring before next nursing (probably 
due to allergen in mother’s diet, such as choco 
late, rhubarb, asparagus, rather than to specific 
reaction to human milk protein) 

Intolerance to orange juice or cod liver oil 
Unusual sensitivity to sugar 
Early excoriation of the buttocks 
Asthma (e^iecially if nursing mother’s ®calp show s 
excessive dandruff) 

Laryngospasm 
Glossitis (rare) 

Edema of hands and feet 
Enlargement of thymus 
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\\hile It IS impossible to agree to the sig 
mficance oi all these manifeslatioris, the length 
and \ariet> of the list indicate the protean 
possibilities of neoratal allergy and explain 
It IS so often unsuspected 

Of 200 allergic children seen by Campbell, 
25 per cent revealed signs of allei^ soon 
after birth, in comparison, Clein*^** reported 
that the first allergic sjmptoms appeared in 
39 per cent of 100 allergic children m the first 
month of life, and 24, 13, and 6 per cent, 
respectively, in the ensuing months 

The possibility of anaphylaxis caused by 
human breast milk is illustrated b> two cases 
described by Campbell’’” 

A newborn infant whose older brother had died of 
anaph> lactic shock after his first breast feeding pre 
sen ted similar sj mptoms when one drop ot his mother’s 
milk was placed on his tongue He was promptly 
weaned One month later he gave a slronglj positive 
reaction to human breast rmlk 

Another infant on being placed to the breast on (be 
second da) of life went into a state of anapbjlactic 
shock so severe that the head nurse baptized him dur 
ing the episode He was resuscitated by epinefihrine 
and artificial respiration The same thing occurred 
the following da> when he was given one drop of his 
mothers milk He was proved allergic to human 
milk b> skin testing 

B. CLINICAL MANIFESTATIONS IN 
INFANTS AND CHILDREN 

The relative frequency of involvement of 
the various systems depends, to a great extent, 
on the age of the child The infant imU most 
commonl> present gastro-mtestinal symptoms 
I due to food allergy, as well as cutaneous 
manifestations, the causes of which may vary 
coTisidtfrab'iy iTum cast to case White asthma 
sometimes does occur very early m life, it is 
rarely encountered in children under the age 
of 2 >ears Rhinopathy, including hay fever, 
generally makes its initial appearance even 
later, mostI> at the age of 4 or 5 years 

A survey of 1,000 children, undertaken by 
Rudolph,’’’* revealed allergic manifestations 
in infants as young as 4 months in order of 
frequency, these were dermatitis, gastro m- 
testinal sjmptoms {frequent vomiting, severe 
colic, diarrhea, constipation), sneezmg, urti 
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cana, and wheezing Hill’’’’ quite properlv 
states ‘The allergic child is never static, his 
allergic pattern is contmuouslj changing, he 
IS becoming acclimated to some allergens and 
sensitized to others ” 

It might also be said, on the basis of 
Clein’s**** observations, that the nature of the 
allergic manifestations is equallj subject to 
change In 100 cases the initial allergic symp- 
toms in the order of frequencj were rash or 
dermatitis, usuallj due to egg yolk or orange 
jmee, vomiting or pylorospasm, other gastro 
mtestinal allergy, manifested bj severe persis 
tent cohe, flatulence, recurrent diarrhea, or 
constipation, and far less frequently, asthma, 
perennial rhinopathy, ‘allergic tongue,” haj 
fever, and urticaria Despite early diagnosis 
and ptophylacltc treatment, 98 pet cent of 
these developed major allergic diseases within 
a ten year period of observation — 85 per cent 
of them before the age of 7 years These 
included, m order of frequency, perennial 
allergic rhinopathy, haj fever, bronchial 
asthma, dermatitis, gastro intestinal allergy, 
and urticaria, as well as other diseases About 
half of the senes had only one diagnosis, the 
remainder two or more Significantly, the 
nature of the first allergic symptom did not 
usually determine the type of allergy develop* 
ing subsequently, although those with pyloro 
spasm m infancy tended to exhibit gastro 
intestinal allergy or utlicana later, while 
those with gastro intestinal conditions m 
infancy had less chance of dermatitis 
Ballestero*’*' points out that impaired nu- 
trition IS present to a variable degree in all 
allergies, especially in children, and may 
outweigh the other allergic symptoms in im 
poitance, ot even be the only mamfestatvoTi 
Allergic children maj be as much as 50 per 
cent underweight, and about one third are 15 
per cent or more underweight Characteris 
tically, the fat loss is greater m the thoracic 
region than in the abdomen 

It IS easy to understand that the principal 
allergens in infancy and earlj childhood are 
foods Inhalants become about equally im- 
portant in the latter part of the preschool age 
penod, and the incidence of sensitivity to 
inhalants (dust, feathers, pollens) and bacteria 
increases throughout the school years Drugs 
play a relatively minor role, although there 
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ha\e been increasingly frequent reports of 
sensitization to the sulfonamides m children. 

The literature contains many studies on the 
subject of personality trends in allergic chil- 
dren. Representati\e of these is the work of 
Riess and de Cillis,*^^ who submitted 139 
allergic and 117 nonallergic joungsters to 
various psychologic tests. The former were, 
as a rule, found to be more ascendant, e.Ytro- 
\erted, and emotionallj’ unstable than the 
latter. Children w ilh skin allergies exhibited 
this tj-pe of psj-chic make-up more than did 
those with rhinopathy or asthma. Stokes**** 
described the neurodermatitic child as cease- 
lessly acti\e, precocious, assertive, and ego- 
centric. Hurst"'^* and Rogerson“® found the 
asthmatic child to he abo\e the average m 
intelligence, irritable, aggressive, dominating, 
quick to respond, overan.xious and overcauti- 
ous, insecure, and lacking confidence in him- 
self. In nearly all allergic children, marked 
nervousness is a prominent sj'mptom In a 
strikingly high proportion of cases, the child 
occupies a position in the family that seems 
to subject him to unusual ps)chologic strain. 
He is the special object of the family’s anxiety 
and care (Rogerson*”®). .Appropriate ps>cho- 
tfaerapy, directed as much toward adults m 
the environment as to the patient himself, 
may prevent attacks. Moreover, as Fried- 
jung“” most emphaticall)' stresses, the phy- 
sician must always take into account the pos- 
sibility of other psychologic influences. Thus, 
the child’s position in the order of age, or in 
the distribu.tiQa of the siblings with regard to 
sex, must receive consideration, since such 
factors may make him feel remote from his 
parents or from his brothers and sisters. 
SimUar difficulties also arise at kindergarten 
or at school, of course, as the result of the 
attitude of the child’s teacher or classmates. 
Lastly, the phj-sician w ill have to pay special 
attention, in some cases, to compulsion neuro- 
ses and fear manifestations. 

Fmally, parents should not be assured that 
their child will “outgrow” an allergic disease. 
Although this sometimes does happen, it is 
the exception rather than the rule. Moreover, 
many of those in whom this apparently takes 
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place will be found, if observed for a sufficient 
length of time, to present the same or other 
allergic manifestations later. Black^*® esti- 
mates that not more than 10 per cent of aller- 
gic children recover spontaneously — certainly 
a small enough proportion not to warrant 
neglect of etiologic diagnosis and appropriate 
treatment. 

1. Respiratory Tract 

RIIIXOPATHY 

The fact is not as > et sufficiently appreciated 
that conditions classified under the general 
heading of infections of the upper respiratory 
tract, or sinusitis, are often manifestations of 
allcrgv' m children We refer most particu- 
larlv to the recurring head colds characterized 
by a “Stuffy nose” that is at its worst on 
arising and gradually improves and even com- 
pletely clears up after several hours, and by a 
nocturnal hacking dr> cough, without demon- 
strable physical lindmgs When such con- 
ditions are not infectious, thev- are suggestive 
of an allergic etiolog>- These little patients 
recover from one such “cold” only to suffer 
another. The condition begins and ends 
abruptly, and lasts from several hours to 
several dajs Nasal congestion and obstruc- 
tion, sometimes sneezing spells, and almost 
invariably itching of the nose, are the most 
apparent clinical sjmptoms The last-men- 
tioned IS a particularly important and charac- 
teristic Sign. A child suffering from an aller- 
gic nasal condition will, as a rule, rub his nose 
verticatty by pushing his pahn upward against 
the tip of his nose, a gesture that Vaughan-^ 
calls the “allergic salute”; in the case of a 
true infectious cold, on the other hand, the 
child will usually rub his nose from side to 
side. The purpose of the former gesture is 
both to relieve the itching and to spread the 
nasal walk, so securing better nasal ventila- 
tion. Frequent “sniffling” and nose-w rinklmg 
are other suggestive mannerisms 

The differentiation of an allergic rhinopathy 
from an infectious rhinitis is of paramount 
importance from the therapeutic viewpoint, 
for institution of proper treatment may pre- 
vent the development of asthma when the 
child grows up. Moreover, as has been 
pointed out by Peshkin and others, children 
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are less susceptible to acute colds and bron 
chitis when the allergic condition is controlled 
The present writers ha\e frequently made the 
same observation 

Table 64 modified from that of Cohen and 
Rudolph,*^” presents the differential diagnosis 
of the two conditions The only objection 


Finally, it must be borne m mind that many 
truly infectious nasal conditions are compli 
cated by an underlying allergy and cannot, 
therefore, be cleared up until the specific 
hypersensitiveness predisposing the raucous 
membranes to infection is cured These com 
bmed allergic and infectious cases are fre- 


Table 64 — Differential Diagnosts af Allergic and Infeatotts Diseases oj the Upper Respiratory Tract tn Children 


D asnost c Factor 

ADerrc Diseases 

j Infect ous D itises 



SToav 

Attacks 

usually recurreivt 

Visually single 

Persistence 

often mild symptoms between at 
tacks 

usually complete clearing up 

Relation to hereditj 

definite 

none 

Contagiousness 

none 

marked 

Relation to exposure to another ca4e 

none 

definite 

Relation to foods and inhaled sub 

often traceable 

none 

stances as cause 



Nasal Itching 

common 

none 

UTieezmg 

common 

none 

Other allergic conditions current or 

usually present 

usually none 

in h story 




1 Pbisicaa EXaaiManoii 

Fever 

^ only occasionally present, rarely 
high 

1 usually present often high 

Visible mucous membranes 

pale glistening edematous 

hyperemic red 

Nasal discharge 

Ihin watery or mucoid 

mucopurulent or purulent 

Sputum 

mucoid 

mucopurulent or purulent 

Smear finding 

numerous eosinophils 

polymorj^honuclear neutrophils pre> 
dom nant cos nophils few or ab 
sent 

Sbod count 

frequent eosin<q>hi) a 

often leucocytosis 

Other signs of allergy 

often present i 

none 

Sinus involvement 

edematous type 

purulent type 

Viheezmg breath sounds 

present ^ 

none 

X ra) finding 

increased bronchial markings | 

no increase of bronchial markings 


TRE.»«ETt 

c Rsspo-jse 

Response to 

1 


epinephrine 

rapid and marked 1 

none or slight 

avoidance 

avoidance of specific aUeigtns fol | 

avoidance of food or inhalant sub 

1 

Ion ed by relief 

stances followed by' no change 


that might be raised concerns the statement 
that infectious rhinitis is not followed by 
wheezing breath sounds In the not alto 
gether infrequent cases of bronchitis asthma 
in children, nearly e\ery attack of acute 
rhinitis IS soon followed b> wheezing 
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quently difficult to diagnose, especiallj m the 
acute Stage Repeated periods of close ob 
servation, with determination of the c>tolog> 
of the secretions maj be necessary before the 
allergic factor can be definitel} evaluated 
As a result of nasal congestion during the 
night, there is mouth breathing snoring, and 
heavy respiration Moreover, prolonged nasal 
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obstruction will in time lead to underde\-elop- 
ment of the sinuses and retardation of \ertical 
growth of the face and of its forward projec- 
tion. This, according to Todd,*^*^ produces 
a narrow, pinched nose and constriction of the 
upper dental or palatal arch, so that there is 
inadequate space for accommodation of the 
developing and erupting teeth. Failure of 
the sinuses to develop properly, as well as 
improper bony de\eIopment, interferes with 
the facial growth, leading particularly to a 
depression of the bony prominence of the 
cheeks which assume a flat appearance, and 
produces the characteristic features of the 
so-called allergic facies. The role of allergj- in 
the etiologj' of orthodontic deformities, in- 
cluding protrusion of the teeth and malocclu- 
sion due to poor bony growth, was stressed by 
Cohen,*”* Bowen,**”'’ and Todd and his asso- 
dates.’*”' Thus Straub**” reported that of 
KM patients requiring orthodontic care, 39.4 
per cent were definitely allergic and 12.5 per 
cent possibly allergic. It was also noted that 
nearly one-fifth of the allergic group had pro- 
nounced gingiM'tis suggestive of allergic eti- 
ologj’. Straub emphasized that the most 
effectK-e means of reducing the incidence of 
dentofadal anomalies is early recognition and 
correction of chronic nasal or respiratorj’ al- 
lergies. 

Children with long-standing nasal allerg>' 
are usuaUy tired, irritable, and nervous. For 
this reason, and also because of frequent head- 
aches (frontal and occipital) and impaired 
heanng, they do poorl}- in school and often 
develop antisocial attitudes. If the allerg)- 
13 severe and occurs early in infanc)', the 
allergic child’s mental capacity may be im- 
paired (Todd*””). \Mien the allergic con- 
dition is relie%'ed, the child’s intelligence often 
scans to improve rapidly. 

Food allergj- is especially important in chil- 
dren under 5 years of age; later, dust, feathers, 
and pollens are the chief offenders. Howoer, 
the possibility of infectious allerg)* diould 
alwa)-s be borne in mind. 

TODO. T W J \UCTsy »- IH. 1933 

CcBzx, M B Orthodbntet 9 . JO, 1937 

““Bowts, R.- Bowen Hay Ft'CT t .'^thnia Clin Quart 
J: 2. 19J9 

Toco. T W., CoEZ3r, 31. B., and B»o«jbest, H.. J. AUerjy 
It 2«, 1737 

W. J- J Am Dent. .3 31:334,19+4 


For a discussion of diagnosis and treatment 
of the rhinopathies, the reader is referred to 
the relevant chapter (pp. 494, 496). 

iloore**'’* makes a plea not to remo3e hvper- 
trophied tonsils in allergic children unless they 
are chronically diseased or causing some sys- 
temic condition such as heart or kidney 
trouble. They should not be remo3 ed before 
the child is 6 years old. Moore often ob- 
served a great increase in S)-mptoms after 
operation and belie%es that the h-mphatic 
gbnds are a protective mechanism against 
infections and perhaps allergens. Stoesser**”^ 
likewise found that among 214 children whose 
allergic rhinopathj or asthma appeared to be 
associated with infections, only 13 were bene- 
fited b\ tonsillectomy and adenoidectomy. 
In this connection it may be recalled that 
recent ewdence advanced by Ehrich and 
others (see page 141) indicates that hmphoid 
tissue IS the site of the formation of antibodies. 

H\\ FEVER 

This disease expresses itself in children 
precisely as it does in adults. However, when 
It first occurs in youngsters, it is verj often 
mistaken for a cold or sinusitis. 

The mode of treatment of hay fe\ er in chil- 
dren depends on the age of the child. By 
and large, fair amounts of pollen e-vtracts are 
quite well tolerated If the initial difficulty 
of the child’s reluctance to submit to injec- 
tions can be overcome, any form of therapy 
may be instituted, as requued by a given case. 
Here again, the present wnters prefer the 
perennial method, with either pollen propeptan 
therapv or subcutaneous injections, both of 
which, generally speaking, give ver)- satisfac- 
torv* results For the dosage of pollen propep- 
tan for children see p 558. The maximum 
dose for parenteral therapy must be carefully 
ascertained; usually, however, children of 4 or 
5 j-ears easily tolerate 5,000 Noon units. If 
possible, glycermatedextractsshouldbeavoided, 
since thQ' are definitely more painful and ren- 
der the treatment more difficult. If there is a 
marked needle-sh)-ness on the part of either 
the diild or the parents, nasal testing with dry 
pollens (p. 183) may be employed. 
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BRONCHIAL ASTHMA 

Chronic coughs in children are often pre 
asthmatic manifestations, the symptom is 
usually a paroxysmal hard dry cough and 
represents an effort to rehe%e a tickling sensa 
tion in the throat and larynx Such coughing 
spells are frequentlj associated with 
allergy and are often induced by excessue 
exercise, laughing, fatigue, and changeable 
and damp weather Children who cough 
without apparent cause should be investigated 
along allergic lines and appropnately treated, 
m this way bronchial asthma or chronic res 
piratory diseases ma> sometimes be axoided 

(Marks««) 

The clinical picture of asthma m children, 
especially the younger ones, is somewhat differ 
ent from that in adults The highl> charac 
tenstic subjective complaint of shortness of 
breath is often lacking in the beginning The 
child suffers from a short barking cough that 
may last for months and is refractor> to seda 
tives, but responds well to epinephrine in 
halation One is sometimes inclined to suspect 
the presence of pertussis but the characteristic 
labored inspiration and lymphocytosis are 
lacking (\Ve do not here refer to those occa 
sional cases in which the asthmatic cough 
follows pertussis ) Other children suffer from 
sudden bronchitides along with severe dyspnea 
that IS not adequatel) explained by the physi 
cal findings Often an asthmatic bronchitis 
commonly called spastic bronchitis develops, 
and m time changes to a typical asthma Of 
100 cases of spastic bronchitis in infancy stud 
led by Koehler and Mai”"® 62 per cent de- 
veloped tjpical bronchial asthma at some 
subsequent time — none after more than six 
years and some almost immediately A 
third type also begins with dyspnea but pre 
sents bronchiolitis and a temperature eleva 
tion of 4 degrees (F ) or more ffTie respira 
tory rate rises to from 40 to 100 respirations 
per minute Persistent coughing, cyanosis, 
and prostration create an alarming picture, 
similar to that of a severe pneumonia Aus 
cultation discloses prolonged expiration ac 
companied by rhonchi If the bronchiolitic 
process progresses, it completely dominates 
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the picture this readily explains why the 
diagnosis of asthma is sometimes missed 
Naturally children may also present the 
other forms of asthma (see p 588) As to 
the attacks m particular, they are often pre 
ceded by prodromes hours prior to the paro 
^sm, the patient is likely to present increased 
excitability headache a feeling of anxiety, 
and sometimes even a hallucinatory aura of a 
strange taste m the mouth Status asthmati 
cus very seldom occurs in infants, and even in 
older children is much less common than in 
adults 

In children the phj sical signs during an 
asthmatic attack often simulate bronchopneu 
moma espeaally when fever and leucocytosis 
are present According to Cohen”" a special 
type of pneumonitis occurs differing from bron 
chopneumoma in patholog) course prognosis 
and treatment In asthmatic paroxysms in 
children large quantities of mucus are secreted 
into the respiratory passages Since this is 
not easily eliminated it is likely to become 
inspissated and to form tenacious plugs par 
ticularly when dehydration occurs through 
excessive vomiting These plugs tend to pro 
duce atelectasis and a low grade pneumonitis 
distal to the plugs may occur The physical 
signs at this time may erroneously suggest 
bronchopneumonia 

In cases m infancy and childhood, the differ 
ential diagnosis between bronchial asthma and 
acute tracheobronchitis is sometimes ex 
tremelj difficult The physical signs may be 
identical in the two conditions However 
there is usually more evidence of infection in 
acute bronchitis, in the latter condition the 
dyspnea begins and ends gradually, and there 
are no paroxysms Moreover, the sputum has 
different characteristics In its intensity and 
duration, the asthmatic cough is very similar 
to whooping cough, and may indeed assume 
such proportions that, especially in jounger 
children the physician is erroneously led to 
assume the presence of a stenosis of high degree 
and therefore to perform tracheotomy As a 
rule, however, the gasping and whistling ex 
piratory wheezing of asthma cannot be con 
fused with the mspiralory sounds of whooping 
cough In laryngeal diphtheria, aphonia is 
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Karcely ever lacking, the development of 
stenosis is gradual, and the obstruction is both 
inspiratorj* and e-vpirator)'. The diphtheritic 
membrane, the presence of a serosanguineous 
discharge from the nose, and bacteriologic 
examination will readily prQ\nde the diagnosis. 
Foreign bodies not \nsible on a roentgenogram 
(e.g., particles of fruit, peanuts, grain seeds) 
must be identified by bronchoscopic examina- 
tion. 

There is a U'pe of dyspnea, appearing in 
early infancj-, that is often causally explained 
on the basis of an enlarged tfij-mus shadow 
appearing in the chest X ray and is therefore 
called “thj-mic asthma ” However, the 
agencj" of the thj-mus m the production of 
these manifestations appears questionable. 
.According to Waldbott,”®* the enlarged thy- 
mus is a sign of a general allergic reaction, and 
there is a close relationship between status 
lh>Tiuco\NTnphalicus and the allergic stale. 

Compression of the bronchi b\‘ tuberculous 
l.vmphadenopathy can often be distinguished 
from asthma only by means of the response to 
an injection of epmephrme. Cardiac asthma 
hardly e\er occurs in children, and need not 
be considered, therefore, for the purposes of 
differential diagnosis. 

Prolonged d>‘spnea resembling status asth- 
maticus may be due to any of the follovnng 
conditions (Ratner®®’): (1) a foreign body in 
the esophagus compressing the trachea by its 
bulk, or by reason of secondarj" swelling, or 
both; (2) thjinic compression stenosis, (3) 
scxbsCemal goiter, sometimes congenifaf; (4) 
hmphadenopathy, the most common site being 
at the bifurcation of the trachea; (5) cicatn- 
aal stenosis due to (a) a suppurating medias- 
tinal gland or (6) persisting presence of a 
foreign body; (6) foreign bodies in the air or 
food passages; (7) subglottic larjugitis asso- 
ciated with subglottic edema; (8) papillomas 
of the trachea or larxiix; (9) pulmonaij’ ab- 
scess and bronchiectasis; and (10) acute mas- 
si\e atelectasis or collapse of the lung. 

The treatment of asthma in chil^en is in 
no way different from that in adults, except 
for the fact that, in xdew of the patient's age, 
smaller doses of the \-arious drugs must be 
employed. Small children should nex’er re- 
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ceive injections of more than 0.2 cc. or 3 
minims of 1:1,000 epinephrine at a time; and 
the total dose over twenty-four hours must 
ne\er exceed 0.5 cc. {7}^ minims). Inhala- 
tion of 1:100 epinephrine is of \alue only 
when the child can be taught to inhale 
properly. Ephednne may serx'e as a satis- 
factoiy substitute, especially m mdd attacks. 
Infants will tolerate small doses, such as 0 OOS 
niS' grain), and children of from 1 to 7 
5 'ears, 0015 mg (J^ grain); 0.025 mg. 
grain) may be gi\ en to those above this age 
In the case of young children, it is preferable 
to gi\e ephednne in a 3 per cent aqueous 
solution, each mmim representing approx- 
imatel> 1 30 gram. Demerol is reported by 
Glaser^® to be effective in infants and chil- 
dren m a dosage of 1.5 mg. per Kg. of body 
weight, and may be mixed in the same sxTtnge 
with epinephrine. -Ammophylline is also use- 
ful m children, preferably contained m rectal 
suppositones. Xiacm (nicotinic acid) and 
niacin amide in doses of 25 to 50 mg orally 
twice a day before meals give good results in 
asthma and spastic bronchitis m children (and 
also, to a lesser extent, in urticaria and derma- 
titis), according to Surdnyi.®^® 

Morphine and atropine are definitely not 
to be used. For sedation, 0.5 Gm. (7J^ 
grains) of chloral h\drate by retention enema, 
or I 5 Gm. (22)4 grains) of urethane by sup- 
postlorx- maj advantageously be given; in 
severe cases, a combination of 0 5 Gm. (7)4 
grains) of chloral h}drate and 1 Gm. (15 
grams) of urethane may he administered rec- 
lally. In bronchitis asthma, excellent results 
are often obtained with potassium iodide m 
doses of 0 5 to 1 Gm. (7)4 to 15 grains) daily. 
It must be remembered, however, that iodine 
may not be given when there is a goiter, as is 
often the case in girls. The indications for 
sulfonamides and penicillin are essentially the 
same as for adults, the dosage being propor- 
tionately smaller. 

As for cough medicines, the reader is re- 
ferred to the prescriptions on page 617, which 
also include useful emetics, these are of par- 
ticular help because children are often unable 
to raise sputum. SjTup of ipiecac is a \-aIuabIe 
therapeutic aid w hen the asthma in infants and 
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joung children results from bronchial ob 
struction due to plugs of mucus or exudate 
(Ratner Cooke’’^ ) An average child 4 
oi 5 > ears of age may be given 1 to 2 teaspoon 
fuls or more in warm water followed bj ad 
ditional warm water to cause vomiting Dur 
ing the retching a reverse peristalsis of the 
trachea is set into motion thus dislodging the 
plug or plugs The response is often dramatic 
If the first dose is not effective it is wise to 
repeat it and for older children repeated doses 
maj be guen until the desired effect is 
achie\ ed 

Since asthma in. young children is often 
caused bj food allergy an elimination diet or 
propeptan diet should alwajs be tried 

In appropriate cases vaccines ha\e a defi 
nite place in treatment Stoesser*®* achieved 
the best results with undenatured bacterial 
antigens and fair results with stock vaccines 
in children in whom there was every 
reason to suspect bacterial h>persensitiveness 
There was no consistent response to skin 
testing with bacterial allergens and the results 
of therapy could not be correlated with the 
reactions Autogenous vaccines were inef 
fective in his hands Nevertheless thepresent 
writers prefer properly prepared autogenous 
%accines if a suitable culture can be obtained 
and especially if positive skin reactions can be 
elicited 

Breathing exercises are valuable in over 
coming the postural and muscular changes that 
take place in the thorax of the asthmatic child 

Oi outstanding importance is recognition 
on the part of physician and parents of the 
significance of psychologic factors either in 
predisposing to or in actually eliciting asth 
matic attacks Anxiety about being unable 
to attend school with any degree of regulanty 
or to enjoy the normal physical activities and 
pleasures of childhood fear or worry undue 
excitement over the disease and particularly 
the attacks concern about maintaining high 
standards at school rebellion against what is 
often considered an excessively protectne at 
titude on the part of the parents— these are 
some of the problems that can be sohed by 
reassuring the child and educating the parents 
Hurst adds that emotional storms of anger. 
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fnght or anxiety often precipitate asthmatic 
episodes and parental anxiety may produce a 
more provocative atmosphere than do aller 
genic agents Hall for one has shown the 
beneficul effect of psychologic methods m se 
lected cases with particular reference to the 
child s self assurance the resolution — by edu 
cation— of psychoneurotic problems and the 
correction of misunderstandings on the part of 
siblings and classmates Jensen and Stoes 
ser»'’ also point to the increasing recognition 
of emotional factors in childhood asthma and 
ate cases in which their management helped 
greatly m the control of the disease The 
present writers have been applying these 
pnnciples for many years and are profoundly 
convinced of their importance 

After an attack the child should of course 
be examined the initial investigation being 
directed principally toward the discovery of 
the probable cause as fully outlined in the 
section on asthma treatment should then be 
instituted according to the nature of the un 
derlying factors If skin testing is impossible 
or impracticable (lack of cooperation extreme 
youth of patient generalized dermatitis der 
mographism) passive transfer tests may use 
fully be employed If skin testing is desired 
the pressure puncture technic (like that in 
smallpox vaccination) is recommended be 
cause of its rap dity and freedom from pain 
A drop of a liquid extract of each allergen is 
placed on the skin and then direct punctures of 
the epidermis are made through the droplets 
being careful to keep all the punctures close 
together and to avoid too deep penetration in 
order to prevent bleeding Three punctures 
are used for food allergens two for inhalants 
and one for pollens 

In general the same etiologic factors are 
responMble for asthma in children as in adults 
However certain unusual possibilities should 
not be overlooked Thus the present writers 
have observed a few cases m inknts evidently 
caused by commercial baby powders The 
attacks occurred while the powders were being 
applied to the skin or immediately thereafter 
WTiethcr this was caused by the mechanical 
mfluences of the powders or by specific hyper 
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sensitiveness was not in\estigated In any 
case, it is preferable that asthmatic infants 
not be freely powdered. Goldberg”** saw a 
child whose attacks were apparently due to 
mustard plasters applied each time the pa- 
tient had bronchitis. It has repeatedly been 
noted that the percentage of children gi\ing 
positi\e reactions and especially those giving 
marked reactions to skin testing with fungus 
extracts greatly exceeds that of adults. How- 
e\er, we are not prepared to state that fungi 
are a more frequent cause of asthma in chil- 
dren. 

Furthermore, the general state of health of 
the asthmatic child must recei\e careful at- 
tention. This means a well-balanced diet, a 
full quota of supplementar)- Nitamins. iron if 
there is anemia, and, above all, a great deal of 
rest. Ratner”** also recommends dessicated 
thjToid, depending on the extent of retarda- 
tion in bone growth or on eudence of a low ercd 
basal metabolic rale in children over the age 
of 10. 

The complications of asthma is children are 
the same as those of adults. Of the 21 re- 
ported cases of subcutaneous emphysema due 
to asthma, 9 were in patients under 14 years 
of age (Francis”®*). Pulraonarj’ emphysema 
and x-arious thoracic deformities are not too 
infrequent, particularly if the asthma is se- 
'ere. Spontaneous pneumothorax occurs 
rarely. Patchy or lobular atelectasis is some- 
times seen in grave attacks, although massive 
atelectasis is unusual. Bronchiectasis is not 
common. Derbes and Engelhard!”** ”” 
found no roentgen or electrocardiographic 
endence of cardiac involvement in diildren 
with uncomplicated asthma for a number of 
years. However, they state that this does 
not militate against the production of heart 
disease as a consequence of pulmonaiy fibro- 
sis, emphysema, bronchiectasis, and other 
pulmonarj' complications occurring in chronic 
asthma. Black”®* and Glaser®^® state that 
they have never seen a child in whom asthma 
and pulmonary' tuberculosis were co-existent. 

The prognosis of childhood asthma has not 
been too thoroughly ex’aluated. Brock,”* 
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who Studied a series of 351 cases, noted a 
tendency to improve after the age of 10 years, 
with spontaneous recover^' at the time of 
puberty in about one-third of the cases, and 
improxement in a total of 80 per cent. How- 
ever, it IS not unlikely that more prolonged 
obserx-ation would rex’eal recurrence of the 
same or other allergic states 

Finally, a note of optimism is of distinct 
importance in the management of the asth- 
matic child. To quote Hurst,*’” “ex’erj’ asth- 
matic can derive much benefit from good 
adx-ice He can be taught a way of liferhow 
to ax'oid the exciting causes of his particular 
brand of asthma, how to control attacks he is 
unable to prexent, and, above all, how to be 
happy in spite of the bad luck of hax’ing been 
bom with the asthma diathesis.” 

2 Cutaxeods Affections 

The allergic skin manifestations most com- 
monly encountered m children are infantile 
dermatitis and lichen urticatus. Since these 
conditions haxe been discussed in some detail 
in the relex-ani sections, they will not require 
further consideration here 

Howex-er, at this point it seems appropriate 
to discuss the question of whether or not the 
skin of infants and young children possesses 
the capacity of reacting to intracutaneous 
tests with food proteins or bacterial allergens. 
Refuting the theory that the skin of children 
m these age groups is incapable of producing a 
w heal response, Sulzberger and Baer”’® demon- 
strated that, even at the earliest ages (from 5 
hours to 5 daj’s), infants are able to respond 
with urticarial lesions to histamine and to 
codeine. As Zohn”’® pointed out, the failure 
to react to milk, egg, and wheat, as well as to 
dust, wool, and feathers, supports the xdew 
that hjTJersensitiveness to these common aller- 
gens is generally not present at birth, and is 
not to be interpreted as ex-idence of a lack of 
reactivitj' in the infant’s skin. Tbe fact that 
infants show considerable resistance to many 
infections, and therefore rarely present exan- 
thematous manifestations, is probably to be 
explained by the presence of the remaining 
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antibodies originally transmitted by the 
mother’s blood 

3 Gastko-intestimal Tract 

Gastro intestinal manifestations in child- 
hood are often due to a food allergy The 
clinical picture is rather ^arlafaIe Vomiting, 
stomach ache, pylorospasm, abdominal cramps, 
diarrhea, and constipation ate the most com- 
mon symptoms, they maj occur alone or may 
be accompanied or followed by other allergic 
symptoms, such as rhmopathj, asthma, urti- 
caria, angioneurotic edema, or penoral der- 
matitis However, the symptomatology may 
occasionally be much more dramatic Thus, 
HiU59« called attention to a type of milk 
allergy in which the nursing infant goes into 
shock and collapse, always with vomiting and 
often with diarrhea, when it first takes even 
the smallest amount of cow’s milk This may 
even lead to death, as shown by 4 cases re- 
ported in the literature Scratch tests are 
usually negati\e 

A rather rare occurrence — intestinal hemor- 
rhages as a manifestation of food allergy in 
infants — was observed in 6 cases by Rubin 
All these children had a very strong, usually 
bilateral family history of allergy, and cow’s 
milk feeding had been started immediately or 
within a few days after birth The babies 
seemed constantly uncomfortable, but this 
was thought by the mothers to be due to 
hunger, although it was probably due to ad- 
ilominal disturbance Colic first appeared 
about three w eeks after cow’s milk feeding rvas 
initiated, and became progressively worse, 
leading to loose stools with mucus and varying 
amounts of bright red blood The latter com- 
pletely disappeared from the stools within 
forty eight hours after milk had been with- 
drawn from the diet The mucus in the stool 
and the abdominal discomfort ceased shortly 
afterward 

In addition to these acute gastro intestinal 
conditions, there are also chronic forms affect 
mg children One of these is colic, which 
often recurs at such frequent inter\als that it 
is regarded as a chronic condition If it 
stops after the elimination of a certain food 
from the mfant’s diet— or from the mother’s 
diet, in the case of a nursling— and reappears 
after remtroduction of the food item, the 


diagnosis of food allergy is justified Accord- 
ing to several authorities, there is good reason 
to think that the frequency of allergic colic is 
increased by the current vogue in infant feed 
ing of introducing various new solid foods 
rather early in infancy, long before there is 
any real nntntiona] need for them and before 
the infant gastro-intestinal tract is prepared 
for their adequate digestion Children be- 
tween the ages of 4 and 12 years not rarely 
suffer abdominal pain that, because of its 
chronicity, suggests the possibility of tubercu- 
lous mesenteric lymphadenopathy, chrome 
appendicitis, pyelitis, renal calculus, or any 
of various anomalies of the digestive tract 
(HillJMi) group also includes cases with 

pylorospasm and recurring attacks of vomiting, 
commonly called ‘ cy clic vomiting ” Six cases 
of pylorospasm m infants, all due to milk, 
were reported by McCarthy and Wiseman 
However, according to Salmi,’”® follow up 
study of 72 cases of pylorospasm in infants, 
including pyloric stenosis, showed the inci- 
dence of allergic diseases m later life not to be 
significantly higher than m normal control 
subjects 

Ratner**'® divides abdominal pain in chil- 
dren due to food allergy into three categories 
(1) abdominal pain as a minor symptom, 
sometimes m conjunction with asthmatic or 
urticarial attacks, (2) recurrent abdominal 
pam, the most frequent type, usually occur- 
ring in association with other allergic manifes 
tations, and m children with a history of colic 
or vomiting m infancy The pam is cramp- 
hke and usually localized in the region of the 
umbilicus, but may also be present in the 
epigastnum, paraumbilical region, or right 
lower quadrant It is accompanied, as a rule, 
by gastro intestinal symptoms such as diar- 
rhea, flatulence, mucous stools nausea, vomit- 
ing, or even constipation, and (3) severe ab 
dominal pain simulating an acute surgical 
condition of the abdomen However, it must 
be remembered that an allergic condition may 
lead to irreversible changes and require surgi- 
cal intervention Ratner attributes the mech- 
anism of the pain to spasm of gastro intestinal 
smooth muscle, or wheal formation in the 
gastro intestinal wall, or spasm of the small 
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\essel5 of the gastro-intestinal walls, or a 
combination of these factors. Roentgen find- 
ings of pylorospasm, delayed emptj-ing of the 
stomach, or hj-pertonicity and hj perperistalsis 
of the intestine following a test meal of the 
offending food, are of diagnostic Y'alue. 
Therapeutic trial of epinephrine and atropine 
or its derivatives w ill also help to clarify the 
diagnosis. 

iIcKhann et al.^® ad\'ance suggestue evi- 
dence that gastro-intestinal allergj bears a 
causal relationship to the celiac syndrome. 
Two cases showed positive skin reactions to 
banana, and elimination of the suspected 
foods in 4 cases resulted in definite impro\e- 
ment, including an increase in the absorption 
of fats and glucose from the gastro-intestinal 
tract. 

Two instances of a SN-ndrome consisting of 
clay-colored stools without jaundice but ac» 
ccfmpamed by abdominal pam and presumed to 
represent hepatitis, were considered by 
Clein**” to be definitely due to food allergj*. 

According to McLendon and Jaeger,*®** the 
sjtnptoms of milk intolerance include, in order 
of frequenc>*, constipation, anorexia, abdom* 
inal discomfort, pallor, fatigue, disturbed 
sleep, recurrent diarrhea, urinar>' disturbances, 
and geographic tongue. The history charac- 
teristically contained the following features: 
escessue milk ingestion on the part of the 
mother during the latter months of gestation, 
early ingestion of cow’s milk by the infant, 
the colic sjTidrome, frequent formula changes 
with only transient relief, diminution of the 
acuity of the sjTnptoms as solid foods were 


added to the diet, and the appearance of some 
of the above sj-mptoms as the child developed 

For a further discussion of the subject of 
gastro-intestmal allerg)*, including methods of 
testing and treatment, the reader is referred 
to chapter XXIII. How e\ er, the writers w ould 
like to underscore the excellent results which 
they so uniformly obtain m cases of intestinal 
food allergj' with the propeptan diet (see 
page 220). 

4. Skeleton 

Todd*“* is inclined to interpret the roent- 
genologicaUy demonstrable scorings in the 
lower ends of the tibia and radius as evidence 
of increased calcium deposition, due to tem- 
porarily diminished growth that i5 attribut- 
able, U) turn, to nutritional disturbances 
associated with gastro-mtestinal allergj*. 
Cohen and Friedmar®® even suggested usmg 
loenigenogiams showing such scorings as an 
indcY of effecine control of gastro-intestmal 
allergj*, and recommended that a restricted 
diet be enforced until no new sconngs could be 
seen. However. Chobot and Memll“” point 
out — and correctly, in the wnlers’ opmion — 
that similar roentgenologic shadows maj* be 
obser\*ed in growing children as a result of anj* 
of a great \*anei\ oi pathologic conditions, such 
as acute infections, deficiencj diseases, starva- 
tion, and dehj’dration It is therefore hazard- 
ous to make a diagnosis of allergj* solelj* on 
the e\*idence of these bone scorings. 
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ALLERGY IN THE AGED 


T he \ie\\ IS widel} held that allergic maai 
festations are a prerogatne of childhood 
youth and middle age Moreover it has fre 
quently been claimed that with advanang age 
certain allergic diseases such as haj fever 
and asthma spontaneously disappear or at 
any rate become far less severe Before in 
dulgmg in any such generalization it might 
be informative to examine the factors affect 
ing a given case The aged worker who 
after his retirement is no longer exposed to 
the irritating vapors in his place of work 
will unquestionably find his bronchitis asthma 
considerably improved The fanner who now 
leaves the work m the fields to his sons will 
find that his hay fever attacks are not as 
as severe as they used to he Examples of 
this sort show that certain predisposing and 
contributory factors exert a very considerable 
influence Furthermore many people be 
come much less active as they grow older or are 
far less exposed to excitement Aside from 
such considerations however it may be said 
that many men and women over 60 years of 
age are still markedly allergic mde^ they 
sometimes become allergic for the first time 
at this age In the sections on hay fever and 
asthma the writers have mentioned cases m 
which initial attacks of these diseases were 
suSered by patients of 70 years or older 
Urticaria is also frequently encountered m 
elderly people Migraine on the other hand 
generally becomes milder or disappears com 
pletely after the menopause Likewise al 
I’tiougn It IS genera'i'iy true {nat the ^in oi the 
aged shows a diminished reactivity a recent 
case report by \\ iseman and McCarthy 
Brough^^^^ indicates that this need not neces 
sanly be true 

> WiSEUAV J F and McC-«itTBY Beocoh M P J Alle gy 


The most important allergic manifestation 
encountered in the old age group is asthma 
this IS usually a bronchitis asthma or a non 
specific (pathergic) asthma According to 
Mueller Deham and Rabson bronchial 
asthma is not a rare occurrence m the aged 
The attacks varv from single typical 
paroxysms to continuous seizures characteris 
tic of status asthmaticus The clinical syn 
drome is often mistaken for cardiac asthma 
or for respiratory distress due to cerebral 
arteriosclerosis or hypertension Many at 
tacks are actually of a mixed type The 
principal means of differentiation between 
cardiac and bronchial asthma are circulation 
times and the response to therapy If the 
measures usually successful in combating 
bronchial allergy are effective and cardiac 
therapy alone is unavailing it seems likely 
that the case is one of bronchial asthma On 
the other hand it should be borne in mind that 
cardiac stimulants are indicated in every case 
of severe or persistent bronchial asthma 
Black*’’* estimates that not more than o per 
cent of those developing dyspnea after 50 
years of age are asthmatic 

Another important manifestation of by pec 
sensitiveness m this age period is rhiiiopathy 
Since this disease was fully covered in the 
relevant section with full consideration of the 
condition m older people no further discussion 
is necessary here 

In conclusion it should be pointed out that 
age alone is no valid basis for rejecting the 
posstofviXy o1 an a’hergic mednanistn in a given 
case The final decision as to whether or not 
the disease is based on hypersensitiveness must 
alwaysdepend on the results oi the appropriate 
studies rather than on considerations of age 


oviuEixcit DsflAK A and Rabsoy S AI late nal Med cine 
o Od Ba tjno e W I) ams AW Ic ns 1942 
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Appendix 

Xame 

Address 

Occupation 

Referred by 

Diagnosis 

Clinical Record for AUerg}' Patient 

Date of Admission Xo. 

Phone no Age M F S M W D 

Race 

\ddress 

History taken by Dr 

Exammed by Dr. 

Chief Complaint: 


History of Present llloess: 



PutMcdfCil Historf 


AUeriie Diseoits' hay fever, rbinopathy, asthma, allergic cough 

infantUe dennatitia, urticaria, papular urticana, angioneurotic ecfema, neurodennatitis, contact derma- 
titis, potson iv) dennatitia 
food allergj-, cj chc somiting 

drug allerg}' (including sulfonamides and penioUin) 

serum and toxoid reactions 

recurrent h>-drartliro3s 

allergic conjunctisitis 

migr^nc, epilepsy 

Diseasu of Ckildk^: chicken pox, croup, diphtheria, German measles, measles, rheumatic fe%er, scarlet 
fe>er, whooping cough 

Infectious Diseases: sore throat, tonsillitis, trachdbs, brj-ngitis, bronchitis, sinuatis, inSuenaa (grippe), 
otitis media, mastoiditis 
abscessed teeth, p)orThea alseolaris 
pleuris}-, pneumonia, tuberculosis 
dj-senterj', t>-phoid fei er 
arthntis, rheumatism 

inCections ot kidneys, pj ehtis, cystitis, urethntis 
qudidymitis, prostatitis, seminal lesiculitis 
oophoritis, salpingitis, endometritis 

fumaculosis, cellulitis, paronjchia, hydrosadenitis axillaris, Ijiaphadcnitis, osteomyelitis 
malaria 

venereal diseases 
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Allercv 


Inje lal ons thread p n tape orms 

Gasho tnUsi nal Diseases nd gestion gastnc d stress or pa n hea tburn belch n nausea vom t Hj, rectal 
flatus colic d arrhea constpaton hemorhods d seases ol 1 er o galll ladder 
Melahohc D seases thjrod p tu tary d abetes gout obesty 
Skt D seases (other than dermal s) part culat j fungous nfect on 
Gynecologic a d Ohstet ic Menstrual on Regu anty \mount 

Menstrual D stur ances 
Is umber of P egnanc es 

Compl cations of p egnanc (vom t ng edamj s a 

Operal o s tons Is nasal s nus ear dental gallb adder stomach ntest na append x ova an ute ne 
History of Ser Treat tt ( nc ud ng tetanus ant tox n d phther a ant tox n pneumon a serum etc) 


Fam ly History of Allergy 


Soc al H story 


ffo t Type of bu Id ng 
Type of heating 

Methods of clean ng (vacuum cleaner mop broom etc) 
Does pat ent have a bedroom forh mself^ 

Pets 

Cut flo ers or p ants in house 
Floor cover ngs 
In ect c des used 
II ork Natu e of occupat on 
Present 
Prev ous 


Hobbies 

Habit Det P ote n 
Fat 

Carbohyd ares 
Sp ces 

Vlcohol 

Dr g (for headacl es nd on 
£ al anal L fe 

Is pat ent nervous exe tal le 
Is there fam > fr ct on’ 

Relat onsh p to emp o e and 
Econom c stress’ 


I 

Coffee 

Tea 

Cola everages 
V tan ns 
Tobacco 

constpaton dysmenorrhea 


fe o orkers 


nsomn 


etc) 


Spec al History for Ch Idren 

Age of father of mother 

Their emot onal relat onsh p (good cool quar elsomc divorced) 

Re at ves n the house (grandparents aunts etc ) 

Rank in order of b th (only ch d fi st bom late bon ) 

Sex d stnbution of s bl ngs 
Attendance at k nderga ten or school 
Att tude of teachers 

What pun shment s used at home’ Spank ng? 

Seep Ino-nroom’ thsblngs n th parents’ 

Rervous man festal ons (language appette vom tng defecaton enu es s) 
Emot onal 1 fe 
Fears 
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PHYSICAL EXAMINATION 

Ht. \Vt. P- B.P. 

General appearance and culnticn 

Skin (ichthjotlc, seborrlieic, hj-pendrolic) 

No^: 

Mouth; 

Teeth, tongue, throat. 

Respiration* tj'pe, rate, rhjthoi, d\-«^pnea, orthopnea, c anosis, wheerng 


Hart: 

Abdomen: 

Nervous sj-stem pacluding ^■asomotor fe<pon'«l 
Endocrine s>*stem 

Sites ofFocsI lofectioos 
(.VndeHtitt any freteKl mftrihas disc^ise) 

Eyn: dacrj-ocj-slitis 

Eirt: otitis externa, otitis media 

SinuMS' frontal, tnanllao i ethmoids, sphenoids 

Tteli: pj*orrhea alnolaris, penodontal pocket, periodontitis 

Pkjrym: adenoids, lonsila 

Brenckf bronchitis, bronchiectasis 

Gistro-inUitinil Trifi gastnxntentt*. aj^ndiaus, colitis, procuu*, djsbaetena (abnormal intestinal 
flora) 

Gilltladder: cholecjstitis 

l'fiit<iry Trsct: pielonephntis, cj-stitis, urethniis 

CeTtiljlii: prostatitis, vesiculitis 

endometritis, endocervidtis, salpingitis, oophonti> 

Banes and Joints' o«-teomi elitis, infections arthritis 

Slin' pjodeiTOia, paronjchia (finger*, toes), fungous infection 
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BRONCHIAL ASTHMA— RHINOPATHY 


Date of onset 
Type of onset 


Did the ftist attack follov. 

acute disease (upper respiratory infectKin cold gtppe pneumonia nhooping cousb) 
chilling or Kettiuf of body physical overeaettion emotumal upset change of diet 
prolonged automobile ride work in barn barnyard or field 

Duration of attacks 
Frequency of attacks 
S3Tnptoms of attacks 

wheea ng shortness of breath cough eipectoralioD nesal symptoms 

Symptoms bet'\«en attacks 

espec ally chronic brooehit s nasal obsiraelion 

Nature and amount of sputum 

tnucoid VISCOUS purulent fetid blood streaked 

Nature of nasal discharge 

serous mucoid purulent 

Do the attacks or symptoms occur 
at certain seasons of year 
at certain times of day or night 

Do the attacks or symptoms occur 

on change in v, eather j 

in dry or damp weather I 

on windy or dusty da>s j 

in cold or heat 

on exposure to house or occupational dust 
after resjjiratory infections 

in presence of animals I 

on occupational or personal contact with animal products 

an mirnair pelts luts Teaftieis dust dSDdcr wigs linUhes liristles sheeps 
wool silk linen mtes in straw uphoUtned lum lure stored foods 

due to odors, vapors or smoke 

an mall odors perfumes fresh paint turpentine naphthalene kitchen odors 

after taking certain foods and drugs 
durmg gastro intestinal disorders 
during excitement 
during physical execUon 

including prolonged laughing or coughing 

Are attacks or symptoms related to particular places^ 

At home 
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AsOun^ Kbinopathy 

At work' 

oS<e, sc«re, factory, stable, bam 
Out of doors- 

garden, fieldr. woods 
Effect of change of residence. 

trttel, vacation, sesahote, mountains, (tc 
Effect of menstruation, pregnanej , menopause 

Treatment or remedies tv uh complete or partial rehef. ( 


Treatment without effect- 
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Allergy 


POLLINOSIS 

Onset lear spring season (from to ) 

earl> summer season (from to ) 

fall season (from to ) 

Type of Symptoms during Season 

rffect of Changes in Res dence 

vacit on seashorr mounta na sea voyage 

Is the patient entirely free of nasal and pulmonary symptoms outside the hay fever season’ 
(If not gise/iiH in/ormalioii on ffte asthma rhsnapathy form) 


Previous treatment and results 


Sm Nc Seasqv* 




Vasal 


Strength 

Kemarts 



Test 


L 

T«»t 

Alder 

Box Elder 

Cottonwood 

Elm 

Maple 

Poplar 

Willow 

\8ll 

Black Walnut 

Beech 

Birch 

Hickory 

Locust Black 

Oak 

Pine 

Sveamore 






■ 
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STUDIES SUGGESTED 

ICkteL lho*e destreii 

Scratch Tests. Spnng-Sutnraer Fall Pollers, Epidermals, Inhalants, Food'. Molds 

Inlrademal Tests Spring Summer-Fall Pollens, E^'dennaL., Dust. Foods, Bictena, Tuberculin, Molds 

Patch Tests Chemicals, Cosmetic*. Drug'. Epidermals, Fabncs, Pollen. Plants 

Passive Transfer. Blood *erum, Blister fluid 

Nasal Tests 

Bronchial Tests 

Environmental Tests Dav Tnal, Night Tnal 

Food Diary 

Elimination Diet 

Propeptin Diet 

Tests toPhj sical \gents 

Sputum, Nasal Secretion 

X-ra> of Chest, Sinuses. Teeth 

Mtal C3pacit\ 

Bronchoscopy 

Blood Count, Chemistrj , Serolojj 

SetLmenlation Rate 

EKG, Circulation Time 

Bajal Metabolic Rate 

Fractional Gutiic .\a3h'sis 

BJiatj Drainage, Ii«r Function Tests 

Unae, Stool, Porph>Tm 

Con«Qltatioas: 

Medical 

Nose and Throat 

Cjmecologic 

Castro-mtestinal 

Dental 

Endocrine 
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SKIN TESTS 



|Ii n 

Allergen (0 02 cc ) 

Scratch Teil 
20 mm 

1 ^Intracot 

Strength 

Retest 

Remarks 


Diluent (control) 

Epidermals 

cat hair 
cattle hair 
chicken feathers 
dog hair 
goat hair 
goose feathers 
guinea pig hair 
hog hair 
horse dander 
human dander 
rabbit hair 
sheep wool 

MrSCELLANEOdS In 
HAIANTS 

castor bean 
cottonseed 
flaxseed 
glue 

house dust stock 
autogenous 
kapok 
karaya gum 
orns root 
p> re thrum 
silk 

tobacco 

Foods 

Ftsh and seafood 
clam 
crab 
flounder 
haddock 
lobster 
mackerel 
oyster 
salmon 
shrimp 
tuna fish 

beef 

Feml 

chicken 

goose 

turkey 

1 




1 
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SKIN TESTS — Continued 


Scratch Teat i Inuacst. 
23 mu Te«t 2) run 


1 ^ 


>-olk 

D^iry ptcduelt 
milk, co« ’a 
cheese, American 

Cerealt 

bariej 

buckwheat 

oat 


wheat 

Veietahta 
aspapgus 
bean, na%y 
bean, soy 
bean, stxmg 
cabbage 
carrot 
cauliflower 
celer} 
cucumber 
lettuce 
onion 
pea 

potato, white 

spinach 

tomato 

banana 

grape 

grapefruit 

pineapple 

strawberrj 

Suts 

cocoanut 

walnut, English 
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SKIN TESTS—Cmdaded 



sic n 

S tc 

002 c) 

Straisth 

1 

1 S a ii Tes 

Rete t 

Remarks 

Ifflmn 

24 

20mn 

24 h 

1 

1 


Bactcrials 

1 Staphylococcus 

staphj lococcus 

tOJEOd 

Streptococcus 

haemolyticus 

1 nonhemolyt cus 

M crococcus catar j 
1 iha.1 s 1 

1 rneumococcus 

old tubercul n I 

FUNOi Mows 
Alternaria sp 

Aspera llus fum 
gatus 

Cepha osporium 

Ep dermophyton 
inguinale 
Hormodcndron 

Mon 1 a albicans 
Alucor plutnbeua 
Feme II um d g ta 
turn 

Trichophyton in 
terdig tale 
yeast bakers 

1 1 000 000 

J 100 000 
t 10 000 

1 


i 

! 

1 

1 
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SUMMARY 


I>id^nosis 
Present illness 


Piist kistary of aller’y 


Family history of allergy 


Pizamirujlhn Ht- tt J. Pulse 

nose* clinicall> 
cytologic 
bactenologic 
buses' cKwcall^ 

K-ray 

lungs* clinicall} 

X.ra\ 

broncBoscopic 
\iU] capuatv 
sputum: micro*copic 
bactenologic 

heart: clinically 

electrocardiogram 
circulation time 
teeth* clinically 
X*ray 

tonsils 
e>es, ears 
stomach, intestines 
gallbladder 
skin 

neurologic 

blood. Hgb R.B.C. WBC. dig. 

serologic chemistry 

B M.R. 


Posilize alJergic reactions to 
pollen 
molds 
dust 

epidennals 
other inhalants 

contactanls 

bacteria 

tnbercnlin 


Tyfe of Treatirent and Results 
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TABLE OF CONCENTRATIONS AND VEHICLES TO BE USED IN PATCH TESTING’* 


KE\ TO ABBREVIATIONS AND SYMBOLS 


acet = acetone 

ale = alcohol 70 per cent 

aq = aqueous 

chlor = chloroform 1 

CO = castor oil 

controls = perform control tests on normal subjects 

Jexf •= f J per cent tfextrose solution I 

Ger = German 

0 0 = olive oil 1 

pdt 

pet 

prop 

sol 

•Ue su«pK( t! 
(or routine tesiing 

1 Itbs subiUnct 

skn 

= postdet 
= petrolatum 
= proprietary preparation 
— saturated 
= solution 

; bas been known lo cause sensitization oi 
e even after a single appl cat on to normal 

Snbitance 

Dilution 
(per cent) 

\ebicle 

Acetanilid 

pdr 

as IS 


Acetic acid 


3 


Acetone 


as IS 


Acetphenetidin 

pdr 

as is 


Acridine 

pdr 

pure 


A^rite Alba (prop ) 


75 


Agente Alba (prop ) 


20 

ale 

Alcohol U S P 


70-00 


Alcohol denatured 


as IS 


Aldehjde amines 


as IS 


Alizarin 


pure 


Alizarin 778 


1 

ale 

Alizarin red 1034 

pdr 1 

as IS 


Alizarin sulfate 


10 

aq 

Alkaloids as salts 


1 

aq 

Allspice 


1 as \s 


Almond oil 


as IS 


Alpha naphth>lamine 


pure 


Alum 


10 

aq 

Aluminum scrapings 


as IS 


Aluminum acetate 


10 

aq 

Aluminum chlondc 


2 

aq 

Alypm 


1 

aq 

Amber oil of 


1 

ale 

Amidb azobenzof 


2 M 

00 

Amido azotoluene hydrochloride 


1 

pq 

Amidol 


5 

aq 

Amidophenol (ortho meta or para ) 


2 10 

pet 

Ammes 


2 

pet 

Amino azotoluene 


2 

ale 

Ammo azotoluene 

pdr 

as IS 


Aminodacrylic acid 


1 

ale 

Aminop> rine 


as IS 


Ammonia 



aq 

Ammonium bichromate 


0 5 

aq 

Ammonium bichromate 


0 5 

pet 

Ammonium carbonate 


to 1 

aq 

Ammonium chloride 


3 j 

aq 


Based on tables in Rostenberg A Jt and SulabergCT « B J Investig Demiat ; 93 1939 and Sulaberger M B and Baer 
R 1943 Year Book of Dermatology and Sypbdotogy p 7 
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PATCH TESTING— Giwfwwft/ 




Diliitioi 
‘p«r cent 

1 \«tu..le 

fiuoride 


0 5-2 

aq 

AcunoDium nitrate 


10 

aq 

Ammonium persulfate 


1-5 

aq 

Ammonium sulfate 


10 

aq 

Am^l acetate 




Analgesics 


as IS 


Anesthc'in 


5 

pet. 

Anflme 


10-25 

00 

Aniline blact 870 

pdr 

pure 


Aruline brilliant green 

pdr 

pure 


Aniliae dves 


2 

00 

Aniline dves 


2 

pet 

Aniline d\ es 

,,dr 

pure 


Ant-p- seed on 


25 

C.O. 

Anlkracene 


pure 


.Aatliralia (1.8 <i3ivdro3:\-antliranol} 


0 1 

pet 

Antfiraquinone, poreder 


pure 


Aathraquinoae blue S R -10S9 


pure 


Anthrarobm 


3 

pet 

Antibidrotics (prop ) (coutrots) 


as is 


Antimony chloride 


2 

aq 

.Antimonv osde 


pure 


Aatipvrine 


as la 


.Aquaphor (prop.) 


a» IS 


Aqua Veltn (prop.) 


as IS 


Argyrol 

1 

10 

1 

.Anucn, tmcture of 


20-25 

j pet 

Arnica, tmcture of 

1 

20-25 

' ale. 

Arcing’s tmcture, modided (aathnrobiQ, tumenol, gUcena. 

^inU 



ether) 


as IS 


.Aromatic oils 


1 

, al*- 

Arscnious tnosde 


pure 


Asphalt (no adhesiie covering) 


as IS 


Aspirin 


as b 


.Atrcpiae snUate 


1 

aq 

.Auto lubricating oils 


60 

oo 

Auto pcliahes (controls) 


as IS 


.Azochloramid 

1 

0 2 

tnacetin 

Bahelite (scrapings) 


as IS 


Bating powder 

( 

as IS 


Baking soda 


as L, 


Balata (rubber) 


as IS 


Balsam of Peru 


10 

pet. 

Banana peel oi! 


pure 


Barbiturates 


as Is 


Batitim h%drate 


0 5 

aq 

Barium sulfate 

! 

.•C 1. 


Bariev o3 


pure 


Ba\berr\-, oil of 


25 

0.0 

Bajberiv, oil of . 

i 

25 

, pet. 

Beef fat on 

1 

pure 


Beef salt . 

j 

5 

1 aq 

Beeswax . 

1 

pare j 
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PATCH TESXaiG—Contmueci 


Substance 

j D lution 

\ chicle 

Beetle (prop ) 

i pure 


Benzaldehj de 

' 10 


Benzanthrone 

piir^ 


Benzidine 

puri» 


Benzine 

60 

00 

Benzocaine 

3 

pet 

Benzoic acid 

6 

pet 

Benzoic anhjdnde 

10 

aq 

Benzol 

60 

00 

Benzoquinone 

1 

aq 

Benzojl ammo metOTjchlor anthtaqumone 

2 

0 0 

Benzjl alcohol 

10 

pet 

Benzyl benzoate 

10 

aq 

Benzyl chlonde 

5 

aq 

Benzyl cmnamate 

10 

pel 

Bergamot oil of 

i 

pet 

Betahydrozj antbraquinone 


ale 

Betanaphthol 

1 

0 0 

Beta phenj lacry he acid 

1 ^ 

pet 

BiSRiarck bronn 331 

' pure 


Biarnogenol 

as IS 


Bismuth colloidal solution 

as IS 


Bismuth oxy chlonde 

0 

pet 

Bismuth subnitrate 


pet 

Bismuth subsahcylate 

14 

00 

Black Bag ^rop ) 

as IS 


Black flag (prop ) hquid 


00 

Black rouge 

as IS 


Bleaching ponder (controls) 


aq 

Blueing 

as is 


Borax 

sat sol 


Bone acid I 

pure 


Bone acid ointment VSP 

as IS 


Borocaine 

1 

aq 

• Brake fluid (prop ) (controls) 

as IS 


Brass metallic scrapings 

as IS 


Brass vieldings scrapings 

as IS 


Brass polish 


aq 

Brazil wood (redwood) 

as IS 


Brazil nut 

as IS 


Bnlhant cresyl blue BB(L) 877 

pure 


BrUlo (prop ) 

as is 


Eromo acid 768 

pure 


Bronze Lquid pamt 

as IS 


Euron s solution 


aq 

Butesin 



Butesin picrate omtment (prop ) 

as IS 


Butyl acetate 



Butyl alcohol 

pure 

aq 




Cade, oil of 


pet 

Cadmium orange 

yiuic 


Cadanum red, deep 






Afpesdvc 
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PATCH TESTING— 


SslHUan 

[ Dilation 

(per cent) 

Ub,d= 

Cadmium red, light 

pure 1 


Caffeine 

' 


Calcunine 

as IS 


Caldum arsenate 

pdf. pure 1 


Calcium carbonate 


aq 

Caldum chloride 


aq 

* Caldum cj'aiianiide (crude) 


aq. 

CaJcjum fluonde 



Caldum hidratc 


aq 

Caldum nitrate 


aq 

Calaum oside 



Calcium phosphate 



Caldum sulfide 

* 


Calmitol ointment (prop ) 

a» Is 


Calomel 

pdf pure 


Camomile, od of 

25 


Camomile, oil of 


pet 

Camphor 

pdr pure 


Camphor \ce (prop.) 



Camphor, od of 



Camphor, sptnts of 



Canada balsam 



Cantharides, tincture of 



Cap*icum, tincture of 



Caratrar seed, oil of 



Caraway «eed, od ol 



Carbaaole 

pdr pure 


Carbon 

as Is 


Carbon disulfide 



Carbon paper 

as IS 1 


Carbon tetrachloride 



Carborundum 




as Is 1 


Cashew Wit shell oS 


ale 

Cassia, o3 of 



CatHe (prop ) 

1 as IS 


Ceiaenl (controls) 



Cetesm 

1 pure 


Charcoal 

1 as Is 


Chestnut, extract of 



Chicken fat oil 

‘ pure 


Chloral hj-drate 

1 1 


Chloramine 

1 “"r' 


Chlorbenzene 


0 0. 

Chloretone 



Chlorinated lime 



Chlorinated naphthalene . 

pure 1 


Chloroform 


o o 

Chocolate . . . 

as is 


Chrome alum .... 

as is 


Chromic add . . 

O.S-1 

aq. 

Chromium chloride 



Chromium potassiam sulfate . 


aq 
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PATCH TESTING— Coafjfiaerf 


Subst»„,e 

Dilut on 
(per cent) 

\ eh cle 

Chromium sulfate 


an 

Chrome jellow pdr 



Chrjsarobin 

1 5 


Cbrysoidin browti pdr 

pure 


Cinnabar 

3 

pet 

Cinnamic acid 

5 

pei 

CrnnamofT pdr 

as IS 


Cinnamon, oil of 

5 

00 

Cmnamylic acid 

5 

pet 

Citnc aad 

1 

acj 

Citronella 

as is 

'T 

Cleanmg fluids noninSammahle (prop ) (controls) 

as IS 


Cleaning fluids inflammable (prop ) (controls) 

60 

00 

Clorox (prop ) 

10 


Clothing and clothing materials 

as IS 


Cloves pdr 

as IS 


Coves oil 

25 

CO 

Cloves 0 1 of 

1 

ale 

CN (prop ) 

1-10 


Coal tar crude 

5-10 


Cobalt chloride 

2 


Cobalt oxide 

pure 


Cocaine ' 

I 


Cochineal natural 932 

10 

a<3 

Cocoa 

as is 


Cocoanut oil of 

pure 


Codeine sulfate 

1 


Cod fish oil 

pure 


Cod liver oil 

as IS 


Coffee 

pure 


Coffee oil of 

pure 


Collodion 

as IS 


Colza oil 

as IS 


Copal 

pure 


Copper chloride 

1 

aq 

Copper cjanide pdr 

pure 


Copper scrapings 

as IS 


Copper sulfate 

5 

aq 

Coriander oil of 

1 

ale 

Cosmetics (controls with ha r tonics etc cuticle softeoers etc are 



usually pnmary irritants) 

as IS 


Cotton seed oil 

pure 


Crayons 

as IS 


Creosote ' 

10 

00 

Cresol 

0 S-1 

aq 

Crude oil 

as IS 


Crystal violet 681 

2 

aq 

Cumaron 

pure 


Cutch 

pure 


• Cuticle remover (controls) 

as IS 


C> clohexanol 


00 

Damar (resm) 

pure 


Decahj-dronaphthalene (dekalin) 

50 

00 



Appentjcc 
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PATCH TESTING— Cw/Zw*/ 


Subst^ce 

, DJutioo 

1 (per cent) 

' t etude 

liekalin (Ger prop, name lot a tuipenimc sabstitule) 

50 


Denatured alcohol (controls) 

as is 


Deodorants 

1 as IS 


Depilatones (controls) 

' as IS 


Dermatol (Get prop dusUng povrdet) 

pure 


Destnn 

50-80 

1 aq 

Diacet\ lamidoazotolool 

2 

pet 

Dianistdine 

pure 


Diazomum salts 


pet 

t Di-beta naphthjl paiaphen>lenc-dsaniine 

pure 


t Dichlorbenzene 

5 

chlor 

Dichlorbenzidioe 

5 

1 ale 

Dichloronite benzine 


1 aq 

l-2-t dichloitmiliobeniene 

1 

acet. 

1-1-2 dichloTOtutrobenzene 

1 

1 acet 

Dielh\ lanius-eihanol 

1 

' aq 

Diethtlene gl>col 

10 

aq 

1-8 dthj drox) -authranol 


, pet 

1-2 dihj-drosj'-anthraq'iinone 


ale. 

1-8 dih>drosy-anthta^uiaQiie 

0.5 

ale. 

1-4 dih\droz> -snthraquinone 

0 5 

ale 

Dimethvl amine 

pure 

1 

Dimeth}! aniline 

10-25 

00 

f 1-2-4 dinitfochlorbeazere 


acet 

Dinitrocresol 

' 3 

chlor 

24 dinitrophenol 

' 10 ' 

aq 

Duiitro toluol 

sat 1 

ale. 

Dl<rthotol>l guanidine 

pdi j pure 1 

1 

Di-orthoto(\ [ thio-ures 

pdr pure 


Piphenil 

pure 1 


p.phenj l-guanidine 


0 0 

Dithlo adds, salts of 

1 


Ditol-vl amines 

pure 1 


Dragon's Blood (prop.) 



Dusts 



Dust oil 

as IS 1 


Dutch Cleanser (prc^.) 

1 as IS 


Djes, lakes and toners . . . 

pdr 1 pure 


Earthy pigments . 

1 pure 1 


“El Ke% ” Insectiddes (prop ) . . 


0 0 

Elon, 5re^ (prop) 

0 5 * 

nq 

Emetine hjtlrochloride 

pdf pure 


Enamel (controls) . 

as is 


Eosia . . 

pdf as is 


Ephedrine 

1 

oo. 

Erj-thioan 

as IS 


Esbach’s reagent 


aq. 

Essential oJs (controla) . 

1 

ale. 

Esters 

pure 

1 

Ester gams .... . . . 

pure 


Ether . - 


0 0. 

Ethyl acetate . . 

pure 


Ethylene dichlor'de 


0 0. 
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PATCH TBSTING—Coatmued 


S.W.. 

1 Ditui-an 

(per cent) 

j tehide 

EOi> letve d chloride 

0 1 


Ethjl mercury chloride 

0 3 


Ethyl mercury phosphate 

0 3 


Eucalj-ptus oil of 

1 

ale 

Eye lotions cosmetics shadois 

IC IC 


Fagi oil of 

3 

pet 

Fenchy 1 alcohol 

pure 


Fennel oil of 

1 

ale 

Ferric chloride 

2 


Ferr c ferrocyan de 

as IS 


Ferric sesquichlonde 

fO 

aq 

FerrcFSiiliate 

10 


Fertilizers most commercial preparations (controls) 

as IS 


Fixative 

as IS 


Flavoring oils (controls) 

2 

ale 

Flit (prop ) 

23 

0 0 

Floor wax (controls) 

!0 

0 0 

Flour all kinds 

as Is 


Flour bleaches (controls) 

1 as IS 


Flowers fresh dry artificial (controls) 

as IS 


Fluorene 

pure 


Fluorescein 

1 

ale 

Flux aluminum 

as IS 1 


Flux iron 



Flycide (prop ) 


1 00 

Foods any Vind (except rinds of certain fruits spices rausuid etc ) 



Formaldehy de 

5 , 

aq 

Form c acid 


aq 

Fowler s solution 



Frostilla (prop ) 

as IS 1 


Fruit citrus peel (controls) 

as IS 


Fuchsin 


aq 

Furfural 

pure 


Furniture polish (controls) 

10 

0 0 

Furs any dyed natural 

as IS 


Fustic (y ello" n ood) 

pure 


Fustic (ytUov wood) 

sat 

aq 

Gallal tc 

as IS 


Gasoline regular ethyl 

60 

0 0 

Gentian violet (BDC) 680 

2 

aq 

Gmger pdr 

pure 


Ginger oil of 


C 0 

Glue 

asi» 


Glycenn 

pure 


Glj cenn oil 

as IS 


Glyptal (prop ) 

pure 


Gold Dust (prop ) 

as IS 


Gold sodium thiosuUnte 



Grapefmit peel oil (controls) 

pure 


Graphite 

as 15 


Greases 

as IS 


Grease solvents most propnetanes (controls) 

as IS 


Guanidines 


— 



Appendix 


897 


PATCH TESTmC—Cantinued 


Substance 

Dilution 
(per cent) 

Vehicle 

Gum arabic 

as IS 


Gun grease . 

as IS 


Gun pow der 

as IS 

.. - 

Gutta-percba 

as IS 


Gutta siac (a rubber) 

as ts 


Hair, all kinds, natural, djed 

as is 


Hair dj es 

as IS 


Hair lacquers 

as IS 


Hair tonics, lotions (controls) 

as IS 


Hat glazing, sizing or lacquers for (controls) 

as IS 


Hempseed oil 

as IS 


Henna, Egj'ptian 

as IS 


Henna, tthile 

as IS 


Hexahj dropbenol 

SO 

00 

Hetalin (CsHuOH) 

50 

0 0 

Hexamethjlene tetramme 

pure 


Hesj Iresorcmol 

as IS 


Histamine (add phosphate) 

0 1 

aq 

Homatropine 

1 

aq 

Hjdrochlotic acid 

1 

aq 

Hydrofluoric acid 

0 2 

aq 

Hydrogen sulfide 

10 

aq 

Hydroquinone 

5 

aq 

Hydroterpens 

50 

0 0. 

Hy drosymereurichlorphenol 

0 5 

aq 

Hydroxy mercuricresol 

0 5 

aq 

Hy droxy mercurinitropfaenol 

0 5 

aq 

Hypnobcs . 

as IS 


I^thyol 

5-10 

pet. 

Indigo 

10 

aq 

Indole 

sat 

aq 

Inecto A (prop, hair dy e) 

as is 


Inecto B (prop, hair dye) 

as IS 


Ink eradicators (controls) 

as IS 


Inks 

as IS 


Iodine crystals 

0 5 

pet. 

Iodine cry stals 

1 

ale. 

Iodine, tincture of, U.S P. (do not cover’ amply paint on) 

as ts 


lodobismitol (prop ) 

as IS 


Iodoform 

25 

pet. 

Iridium chloride 

10 

aq 

Iron chloride 

2 

aq 

Iren, metallic scrapings 

as is 


Iron sulfate . 

10 

aq. 

Istizln, 1 8 dihydroxy-anthraquinone . 

0 3 

ak. 

Javelle water 

10-20 

aq. 

JO Roach Ponder (prop insecticide) 

as is 


Juniper, oil of 

25 

C.O. 

Juniper, oil of 

1 

ak. 

Kainit (Ger. prop, fertilizer) 

10 

aq 

KarboUnmm (Ger. prop, wood presers’ative) 

50 

oo. 

Kerosme . . ... 

60 

00 

^11 It (prop, insecticide) . . . ... 

as is 




898 


Alleegv 


PATCH TESTING— Omttrtuai 


Substance I Dilation 

1 (per cent) 

V eh cle 

Lac djes 

I 50 

pet 

Lacquers (controls) 

as IS 


Lakes 

50 

00 

Laket ne pdr 

as is 


Lanolin 

as IS 


Lard 

as IS 

1 

Larocaine 

1 

aq 

Laivex (prop ) 

10 

00 

Latex 

as IS 


Laurel oil of 

25 

C 0 

Lavender, oil of 

1 

ale 

Lead, nhite 

as IS 


• Lead, red 

as IS 


Lead arsenate 

pure 


Lead arsenate 

5 

aq 

Lead azide 

pure 


Lead chloride 

pure 


Lead styphnate 

pure 


Lead subacetate 

0 2 

aq 

Lead sulfide 

2 

aq 

Leathers natural, tanned, d>ed, imitation 

as IS 


Lemon, oil of (controls) 

1 

ale 

Lieonce 

as IS 


Lime, burnt 

10 

aq 

Lime, slaked (controls) 

as IS 


Lmalool 

' 1 

ale 

Linseed oil 

1 as IS 


Lipstick 

as IS 


Liquor carbonis detergens 

10 

pet 

Liquor sesquichlorati 

10 

aq 

Listeime (prop ) 

10 

aq 

Lithol red 189, as lakes and toners 

as IS 


Logwood 

sat 

aq 

Lubricating oils (controls) 

as IS 


Lugol s solution, U S F 

50 

aq 

Luminal (prop ) 

as IS 


Ljsol (prop) 

I 

aq 

Mace, oil of 

1 

ale 

Machine oil (controls) 

50 

0 0 

Manganese oxide 

pure 


Maroon 677 (partly impure magenta) 

as IS 


Mascara 

as IS 


Mastic 

pure 


Mastisol (Ger prop collodion like substance) 

as IS 


Melissa oil of 

1 

ale 

Alenthol 

1 

pet 

■Mentholatum (prop ) 

as IS 


Mercaptens 

pure 


Mercurochrome 

2 

aq 

Mercur> bichloride 

0 1 

aq 

Mercu'j fulminate 

pure 


Alercury oxycyanate 

0 1-0 2 

a 1 

Mercury, white ammoniated 

o-IO 

,.ct 
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PATCH TESTING— Osr/wW 


SubsUnc* 

Dilution 
' (per cent) 

Vehicle 

Mercurji onde of 

5 

1 

pet 

Merthiolate, tincture of (prop.) 

as IS 


Mesquite wood 

as Is 


Metals, pure, alIo>s 

as IS 


Metaphen (prop ) 

0 5 

ale 

Melatolu%\eTie diamine 

pure 


Methol (prop ) 

5 

aq 

Methvl acetate 

pure 


Metli\l alcohol 

pure 


Meth\l aniline 

lD-25 

00 

Meth\l benzoate 

1 

aq 

Methjl heptin carbonate 

0 1 

ale 

Meth\l orange 142 

5 

aq 

Methi Iprotocatedmic aWebide 

10 

pet 

t Meth\l salicjlate 

2 

00 

Methvl \nolet-6S0 

2 


ilethjl ttolet, as labe 

as IS 


Michler’s hjdral 

5 

ale 

Mineral colors or pigments 

as IS 


Mineral oil 

as Is 


Mint 

as >9 


Mirbane oil . 

25 

CO 

MIstol (prop.) 

as is 


Monobenz)! para ammo phenol 

pure 


Monochlor benzeae 

5 


Morphine 

1 

1 aq 

Moth dakes 

as IS 


Mouth nashes 

as IS 


MucQage 

as IS 


Mustard, oil of 

1 

1 ale 

XaftaUn (Ger. prop.) 

10 

pet 

Xiil pclish 

as IS 


Naphtha 

50 

0 0 

Naphtbalic aad 

1 1 5 

aq 

Naphthalene 

pure 


2 Naphlhalene-1-sulfonic acid azo-beta-naphthol 

1 as IS 

pdr. 

Naphthenol . 

1 50 

00 

Naphtfcol >ellow 

! pure 


Naphlh j lamme j 

2 

ale. 

Neoarspheramine I 

1 

aq 

Xlcbel citrate 1 


aq 

Nickel sulfate . . i 

5-10 

, aq 

Nicotine saliolate j 

5 

aq 

Nigrosin i 

pure 


Nile blue 

pure 


Nitric acid 

2-J 

aq 

Nitrobenzol ' 

10-25 

' 0 o 

Nitrophenol ' 

5 

1 chlor 

tNitroso-dunethjlaniime , - 

1 1 

ale. 

Noixicain (prop.) I 

2 ; 

aq 

N'oioo (prop.) . . 1 

as IS 1 


Nupercaine (prop ) . . . | 

1 1 

pet. 
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PATCH 'I'tSTING — Conlntucd 


Sub$tanc( 

Dilution 
(per cent) 

Vehicle 

Nutgalls, roasted 



Nutmeg, oil of 



Nylandet’s reagent 

T1 IS 


Nylon 

Oakum 

as IS 


Oat oil 

Ochre red 

as IS 

pure 

undi! 


Oidiomycins (controls) 


Oil of bitter almonds 

ale 

Oil paints in tubes 


Oil paints, tor walls 


0 0 

Olibanum 



Olive oil 

1 r'"''* 


Orange, oil cl 


C 0 

Orange, oil o! 


ale 

Orange II ISlaslake 


Orris root powder 



t Or holorm 


pet 

Orlhonitranisol ' 

S 

aq 

Osmic acid 


aq 

Oxalic acid 

5 


Psmt house 

50 


Palladium chloride 

10 

aq 

Palm oil 


Panthesin 

1 


Para amidophenol 

3 


Para amidophenol 

10 

00 

Para ammodiphenyl ammc 

3 


Para ammophenol 

10 


Para'di chrottio bemine 

10 

aq 

ParafTm 

pure 

Faranitro benzoic acid 

pure 


Pafanitrochlotbencene 

10 

acet 

f ParatiiCroso-dimetfiylaoil tie 

1 

acec 

Paiaphenylenediamine 

2 

pet 

Para red deep-44, as lake or toner 

as is 


Para red, light 44 as lake or toner 

ae ic 


Pastes 

as 13 


Peanut oil 

ae 


Pellidol (prop ) 

2 

pet 

Peppermint, oil of 

25 

CO 

Peppermint, oil ol 

1 

ale 

Perfumes (controls) 

as IS 


Perfume oils (controls) 

1 

ale 

Peroxide, U S P 

as IS 


Persil (Ger prop cleansing substance) 

10 

aq 

Peterman's Insecticide (prop ) 

2o 

oo 

Petrolatum, white or yellow 

pure 


Petroleum 

20 

oo 

Phenacefrn 

asjs 


Pheaanthrene pdr 

pure 


Phenolphthalein, white or >e!Iow pdr 

as IS 

ale 

Phenolphthalem, white or yellow pdr 
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PATCH TESTING— 




Ddu 

[per 


rhenj^ a\pba Tiaphtb>biiMe 
Pfcenjl-fc^ta naphthjlamine 
Phenj Igl} cine 
Pho^borus tri«uIri<Je 
PbotograpVic developers 
Pbthabc acid 
t PhthaEc anh\ dnde 
Picnc add 
t Picrjl cHoridc 
Pignents, !ct artub, ere 
Pine ctl (controls) 

Pitch (juat appK; noco\enng) 

Plant oils (conimeraal preps, for testing are aiarlaWe' 
t Plants, fresh, drv, any part of (controls) 

Plasfcon . 

Plaster of parts 
Pbiter, tral] 

Plastics 

Flabnius chloride 
t Poison itj- extract— S*^ solids 
Polishes, coimaeroal (prop ) 

Pontachrome blue blai R 202 
PoDtac>lb\ack (ainiiar to 246) 

PoQtamme black 5S1 
PoQUmise blue 40d 
PoDtamine diazo black 401 
PoQtamifle fast orasjra S 
PoQtocaine hj-drochloride 
Poppj «eed oij 
Potash 

Potassium acetate 
PolasriuOi arsenile, C.SJ* 

Potassum bichromate 
Potassium bromate 
Potassium bromide 
Potassium bromude 
Potassium carbonate 
Potassium chlorate 
Potassium chloride 
Potassium chromate 
Pota-sium dirate 
Potassium fecrics-anidc 
Pota-aum fetioej-anide 

Potiisum hjdrorLde 

Potasiom iodide 
Polajiium iodide 
Potassium nitrate 
Potassium permanganate 

Potassium persulfate (should be freshly made) 
Potassium sahej late 
Posrder, face, bath 

Powder, deansing, scouring (controls) 

Pragma sul oint. (prop ) . 


0 5 


pure 
as IS 
as made 


pure 

pure 

pure 

pure 


Vehicle 


pet 

aq 

aq 

ale 

aq 


aq 

aq 

aq. 

pet. 

aq 

aq 

aq 

aq 

aq 

aq 

aq 

aq. 

aq 

pet. 

aq 

aq 

aq 
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PATCH TESTING-Corttmugd 



D lulion 
(per ceat) 

Veh els 

Pragmatar oint (prop) 

.c 


t Primrose expressed jurce of iresh p\anl 

23 


t Primrose, leaf 

m IS 


Procaine (base) 

1 

00 

Procaine hydrochloride 

1 


Propylene glycol 

10 


Protein extracts, foods, plants, bacteria 

If 


Pyredine 

30 

oo 

Pyrethrum milled ponder 



Pyrethrum tincture of 

as IS 


Pyro 

as IS 


Pyrogallol 

3 

aq 

Qualatum (prop ) 

as IS 


Quercitron 

pure 


Quimne 

1 

aq 

Quinine sulfate 

25 

pet 

Quimzarm 

0 5 

alc 

Qumosol 

0 2-0 5 

dext 

Rapeseed oil 

pure 


Rapidol (prop ) 

as IS 


Raw umber 

as IS 


"Red moss” 

as IS 


t Resms (controls, see “Plants”) 

as IS 


Resorcin (controls) 

3 

aq 

Rhodamme B 749 lakes and toners of 

as IS 


Rhodium chloride , 

10 

aq 

Rice oil 

as IS 


Rocktsood 

as IS 


Rose, oil of 

25 

pet 

Rose, oil of 

1 

alc 

Roux 

as IS 


Rubber, rubber products 

as IS 


Rubber (synthetic) 

as IS 


Rusci, oil of 

6 

pet 

Rye oil of 

pure 


Safranme 0 841 

pure 


Sagrotan (Ger prop disinfectant) 

1 

aq 

Sal ammcaBat 

3 

zn, 

Salicylic acid 

5 10 

pet 

Salol 

as is 


Salves (prop ) (controls) 

as IS 


Sangajol (Ger prop name for a turpentine substitute) 


0 0 

Santal oil of 


alc 

Sassafras oil of 


00 

Sassafras cil of 


alc 

Scalp lotions (controls) 

as IS 


Scopolamine 


aq 

Sensol 



Shampoos (controls) 

as IS 


Shellac (controls) 

as IS 


Shoe dyes (controls) 


0 0 

Shoe pohshes (controls) 


pet 

Sidol (Ger prop silver polish) 

10 
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PATCH TESTING— 


SabstiBce 

1 

pilaiioD 
(per ceatj 

\eliide 

Ssl\€t amalsanis . ' 

as IS 


Sliver, metallic, scrapings - 

as IS 


Sflvtr ni Irate 



SiUernucldnate 


aq 

SUvet paiat 

as IS 


Simonizer (prop.) 

as IS 


Statol 

sat. 

aq. 

Smoteless gunpowder 

as Is 

pet 

ale 

Soap, tincture of greeri 


Soap, tincture of green 


Soaps (controls) 



Sodium arsenate 



Sodium benzoate 



Sodium bicarbonate 

8.3 


Sodium bicbromate 



Sodium bromide 



Sodium carbonate 



Sodinm chloride 



Sodium fluoride 



Sodium duorosilicate 



Sodium hjdrosde 



Sodium bypocblorite 



Sodium b^Tosulfite 

• 


Sodium meta ammobeczoate 


aq. 

Sodium metasilicate 

f 


Sodium oleate 



Sodium para'amuobeozoate 

Sodsoffl salic) late 

J 

aq 

Sodium stearate 



Sodium sulfate 



Sodium sulfide 



Sodium sulfite 

* 


Sodium tbiosulfate 



Soluble blue 325 

Spearmint, oil of 

‘'T 

ale. 

Spermaceti 

pure 


Spirits of ether 

as IS 


Spring spray (auto) (coutvoU) 

as is 


Stains 

as IS 


Starch . 

as IS 

aq. 

Stearic acid . 



as IS 


Sudan in, 223 . . 


0 0. 

Sugar , . . 


aq. 

Sulfarsphenamine . • 


Sulfogene carbon . - 

lJUIt 


Salfogme golden brown 

pure 


Sulfonaniidra (pdr. or 5^ in cold cream, or reflective topical prep or 



proprietarj) 

as IS 


Sulfouated oils 

puit 


Sulfosalicvlic add 

5-10 

1 

pet. 

carbon disulfide 

Sulfur (ptedp or subUmed) 

Sulfur monochloride... ... . . • • ■ 
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PATCH TESTlNG—Cen/t^ueJ 


SubsUncc 

Dilution 
[per cent) 

1 \ehcle 

Sulfur acid 


1 an 

Sulfuric acid 

1 12 

SulCucous acid 

Sumac leaves fresh or dry 

Sunflower oil of 

Tallow 

as« 


Tannic acid 


1 

Tars (no covering' simplj apply) 

as is 

Tar paper 

as js 


Tar, solution of, N F 

10 

aq 

Tartar emetic 

3 

Tartar emetic powder 


I aq 

Tartragine jellow 640 

pure 

1 

Terpineol 

nure 

1 

Tetrachlornaphthalin 

00 

00 

Tetrahn (tetrah>dronaphthalinc) 

30 1 

00 

Tetramelhyl-diamino henrophenone 

5 ^ 

ale 

Tetramethjl thiuram disulfide 

pure 1 


Tetrameth>! thiuram mono disulfde 

pure ' 


Tetryl 

ether 

Thio urea 

pure 


Thiuram sulfides 

n ire 1 


Thyme oil of 

25 1 

CO 

Thjme oil of 

25 1 

ale 

Thymol 

1 1 

pet 

Thymol iodide 

2. 1 

pet 

Tin chloride (stannous) 

10 1 

aq 

Tin foil 

as IS 

Tincture veratrum Mride, U S P 

as IS 


Tinteic (prop ) 

as IS 


Tobacco extracts (cotitroU) 

as IS 1 

aq 

Tobacco leaf (controls) 

as IS 1 

Toilet waters 

as IS 


Toluidme 

10 SO 

00 

Toluol 

50 

0 0 

Toners pdr 

pure 


Tooth pastes powders 

as IS 


jTragauriTi'iV , 

1 

aq 


j.' ragauTiTM 

Triacetin 

' { 

aq 

TrichIorelh>lene 

50 

0 0 

Trichlortoluol | 

SO 

DO 

Trichoph>tms (controls) 

iinrlil 


Triethanolamine i 

1 


Tnnitro anisol | 

0 01 


1 2-4 trmitrobenzene 

1 

acet 

13 5 trmitrobenzene 

1 

acet 

Trinitrotoluol 

sat 

ale 

Trisodium phosphate 

1 2 

aq 

Trypan blue 477 

pure 


Trypan red 438 

pure 


Tryparsamide 

0 

aq 

Tuberculins (controls) 

undil 


Tumenol (prop ) 


pet 
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PATCH TESTING— Co«f/Wr</ 


€ub<tince 

Dilation , 

(p»r«nt) 1 

Vehicle 

Turaenol artunotiium (prop ) 


pet. 

Tumenc 



Turpentine (controls) 


00 

Tutocnm 

1 


T>'pewnter ribborr 

as IS 1 


Tyrosine 

sat. 


Ultramarine blue 

as 15 


Uratuutn chloride 


aq 

Urea 


aq 


1 

aq 

Vanilla, oil of 

25 

ale. 

Vanniin 

10 

pet 

Varnish (controls) 

as IS 


Vamolene 


0 0 

Venetian red 

pure 


Vert emeraude 

pure 


Metoria blue 

pure 


Vinegar 

as IS 


Ma}i resias 



Moform (prop ) 

S 


abut, oil of 

pure 


Water colors 

as i9 


ax, floor (controls) 



\\ axes, polishing, in general (controls) 



^^lleat, oil of 



^^^lttfield’s omt. N F 



Wmdow spra> s 

as IS 1 


t Wmlergreen, oil of 


ale. 

\Mtch hazel 

as Is 1 


Woods, natural, painted, stained (controls) 

as Is 


Wormwood, oil of 


CO 

Xeroform 


pet. 

X>lol 


0.0 

Yellow olive 

pure 


Zme chloride 



Zbc osde 

j pure 


Zinc peroxide 

pure 



pure 


Zinc sulfate 

10 

aq 

Zinc white 

as is 


Zonite (prop ) 


1 aq 
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Aborlin, -^55 

Abortion, 210, 367, 521, 550, 800 
Absinth. 271 
Acacia, 259 385,53617 
(gum arabic) 281, 312, 385, 647, 897 
Acacia dealbala. 578 
Acajou tree, 382 

Accelerated reaction to serum, 351II. 

Accelerators, 199 
Acer, 257. 52911 
Acetanilid. 324. 890 
Acetic acid, 315, 890 
Acetone, 890 

Acetphenetidin, 322 IT , 803, 890, 900 
Acet>lcholmc, 37, 60. 104, 106, 416, Stf). 585, 624 II . 
752, 793 (7 

therapy. 107, 229 fl . 803 

Acet>Isa!ic\clic acid, 50, 64, 65, 107, 116. 185, 216, 
317 IT, 323 ff., 326. 489, 561, 581, 637. 671. 754, 
803. 891 

Aehjiia, 61, 680 

Acid-base balance, 59, 111, 573, 650, 701. 747 

Acid*. 186 ff., 194, 310, 314 

•Acne menstnialis, 128. 130, 131, 785. 786. 857 (I 

Acre sTilgans. 132, 297, 785 

Aetiida, 273, 530, 532 H 

Acridine, 418, 890 

Acnllavine. 331, 466 II 

Acroc>anosi3, 136 

Acrolein, 294, 385, 742 

Actinia toxin, 1 

Actinoin>cosis, 479 

Actinoproleins, 431 

.Acupuncture, 649 

Adhesise plaster, 197, 403 

Adrenal gland, 56 d , 83 , 645 

Adrenalin, see Epmephnne 

Adrenei;g]a, 37 

Adrenergic substances, 37. 59, 60, 170. 225 
Adrenocortical hormone, 56, 134, 430, 831 
Aerosol therapj , 633, 634 ff , 648 See also Cpmcphnne 
nebulizer 

Aesculiis hippocaslanum, 519, 526 

Agase (Aiaxe lechtiguiUa), 418 

Age incidence ol aVerg}, see Allergy 

Agente alba, 890 

Agglutination, 365, 539 

Agglutinins 8, 14, 19, 139, 365 IT , 369 ff , 8J7 

Agglutmogens, 364 fi 

Agranulocj-tosis, 331, 333, 338, 837 

Agrimony (Agrmanta liipa(oria), 383 

Agropyron, 264, 529, 532 8 

Agroslis, 253, 262, 265, 529 £I , 532 fl 

Atlanihus, 259, 526 

Air cleansmg, 560 ff , 638 

An conditionmg, 184, 194, 200, 561, 638 

“Alarm reaction”, 100 

Albizzia, 259 

Albumin, 108, 352 

Albummuna. 293, 297, 357, 738, 849 
Alcohol, 31, 231, 312, 636, 685, 770, 890 
denatured, 890 
iso-amjl, 294 
medicated. 390 
methjJ, 899 

as predisposing factor, 47, 62, 66, 73, 312. 415, 639, 
745, 764 


Atdeh>de amines, 890 
Alder, 258,385, 530. 534, 536 £I 
AUurobiusfariiiae, 244 
Alfalfa, 260, 265, 381 
Aigtae allergicae, 811 
Alizarin, 8^ 
red. 890 
sulfate. 890 
Alkali, Uite, 275 
Alkali disease, 67 
AlUloids. 323/1.890 
.AIk>IsuI/onates, 697 
AUenrotfea, 275 

.\11ergcn-free chamber, 194, 203, 285, 638, 714. 716, 
718 

Allergen proof casings, 199 ff , 540, 637, 728 
.Allergen reagin reaction, see Antigen antibodv reaction 
Allergens. 8, 112 
associated. In ha) fever, 512, 552 
auto-endogenous, 118, 119, 431, 433, 830 
chemisit) of, 107 
classification of. 116 
combination of 50,112, 2988,390 
endogenous. H, 12 43, 44, 63, 113, 115. UB. 170, 
235. 330, 409 ff . 490, 561 ff , 581 fl , 796 
exogenous. IIS, 235 

secondar), 5. 51. 113, 115 ff. 118, 148, 167. 170, 
296 11.299.318,680 
extracts of. 112 158, 166, 169 ff 
stability of, 166 170 
standardization of, 158 

group-specific, 96 109, 170, 239 ff, 253, 260, 307, 
310,541 ff 

betero-endogenous. 118, 120, 236 
••bidden”, 112, 191 ff , 222 ff , 303, 305 
identification of 112 114,156 
organ-«pecific, 109. 307, 344. 348 B 
nartul. see Haptens 

quantity of. 41. 42 47, 50 fi. 72. 79, 83. 112 ff , 
147, 165, 187, 222, 300, 357 ff, 679, 684. 709 
t)-pe.speci6c, 452 
See aha Antigens 
.Allergic bronchitis, 668 
Allergic constitution. 36, 54, 66, 104 
AWeigic cwifact dermatitis, see Dermatitis 
Allergic coryza, 487, 509 
Allergic cough, 662. 660 
Allergic equilibnum, 60 
Allergic exanthem of newborn, 866 
AlteigK facies, 871 
Allergic hyperscnsiliveness, 8 
Allergic h>posensiUvenes5, 23 
Allergic mnammation, 97 
Allergm faryngr^thy, 561 
Ailer^c rhinopalhy, 487 
Allergic sinusitis, 500 
Allergic tracheitis, 563 
AUergization, 40 
active, 41 

ages of onset of, 41 fi , 54 
bronchial, 2, 10, 46, 352, 584 ff , 388 
cerehial, 787 B 
conjunctival, 46 
by cow’s mdk, 298, 305, 724 
cutaneous, 2, 45, 117, 690 
duration c^, 42, 705 ff. 
epidermal, 12, 44 ff , 117, 690, 700 
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AllergizatBon experimental 2 10 ff 114 
o/ bronchial mucosa 2 10 46 
of fetus 2 

of nasal mucosa 2 10 46 
of skin 2 13 44 
technic nf 42 
of gain ladder 
gislro intestinal 46 681 
intracutanenus 45 689 ff 
by mechanical stimu 432 
by mothers m Ik Ilff 18 47 IT 300 303 30o 
313 367 510 724 
of mouth 46 
mucosal 46 
nasal 2 46 510 
oral 12 46 ff 352 679 72n 
passive 41 213 674 

/n pollen 10 29 41 42 45 46 2o3 610 533 5&4 
prevention of aO 67 ff 19S 
rectal 50 
routes of 43 ff 

transplacental 2 12 48 ff 122 300 332 366 861 ff 
866 

tmltro 18 48 ff 53 198 300 583 861 IT 866 
AI ergiz ng diseases 443 
Allcrgos 1 227 ff 

Alierg) age ncdenccof 14 41 ff 54 81 878 
in aged 228 878 

auto endogenous man festations of 145 820 854 
bacterial 435 489 
chemistry of 103 
in children 863 
history form for 880 
cl meal pathologv of 101 
definition of 2 4 5 7 8 
diagnossof 166 

endogenous 11 12 43 116 845 832 
environmental factors in 
exiicnmcntal basis of 83 
histopatholog) of 96 
histor> of 1 
incdenceof 1 14 79 
(n nfants 868 
of infect on 97 136 443 
of nfestation 430 
latent 72 167 
to life 77 

10 alizat on of see Organ determ nation 
mechan sm of 36 

menstrual 121 128 
metaspecific 7 23 30 
nature of 36 
in ne born 866 
nonatop c 4 5 
paras tic 137 481 ff 
pathology of 97 

phjsical see Ph>scal allerg) Ph>scal h>per 
sensit veness 
race incidence of 81 
sex distribution of 80 ff 
social factors in 71 
symptomatolog) of 7 ff 38 ff 
AiJona) 324 837 
Allsp ce 890 
Almond 310 
milk 188 

011 313 890 
bitter 396 900 

Alnus 258 530 534 536 ff 
Aloes 282 

Alpha naphth)lamine 890 
AUernana 260 284 ff 488 81o 


•yttude effect of 71 526 577 
Alum 890 

Alummum 403 890 
acetate 890 
dressings 379 
chioTide 890 
salts 396 

Alum precip tated extracts 542 
Mveolar abscess 64 
AUpin 890 
iontophoresis 38 39 

Amaranths {Amaranlhus) 267 272 529 ff 
Amauross 297 878 
Amber oil of 890 
Amblyopia 297 808 
Ambotoxo d 441 447 
Ambrosu! 253 267 ff 
pollen of 248 ff 267 ff 529 ff 
Amebae 663 
Amido aaobenzol 890 
Amido azotoluenc hydrochloride 696 890 
Amidol 890 
Amidophenol 890 
Amine oxidase 226 
Amines 890 

Aminoacids 108 186 199 424 730 
Ammo azotoluene 890 
Aminodacrv lie acid 890 
Ammophylline 60 W9 6al 
nlravenous 226 486 603 631 645 
rectal admin stration 226 631 633 619 Oal 
873 

Amnopynne 51 63 117 318 323 ff 326 333 439 
837 890 
Ammonia 890 
Ammonium bichromate 890 
Ammonium carbonate 647 690 
Ammon urn chloride 573 647 650 753 82i Si'i 
890 

Ammonium fluoride 891 
Ammonium nitrate 891 

Ammonium persulfate 43 67 73 153 207 291 
403 ff 891 
Ammon um sulfate 891 
Amniot n 349 

Amphetamine 60 226 498 803 ff 

Amphotonia 569 

Am> I acetate 891 

Amyl n trite 339 

Amytal 326 

Anocardtacuie 382 

Anacardi an ocetdenfale 382 

AnacttI tj gastric 56 61 301 741 74j 

Analgesics 891 

Anamnest c reaction 28 

Anaphylactic shock 12 41 83 103 ff 138 196 ’’13 
223 223 319 343 33l 334 3SS 410 ff 482 

483 

Anaphylactin 8 139 
Anaphylactoid agents 92 
Anaphy lactogen 8 83 ff 112 223 
Anaphylatoxin 36 ff 103 
Anapbylazs 1 4 o 8 83 172 136 
general 83 

effect of on bra n 789 
human 12 483 
etiology of 483 ff 
prevention of 360 ff 
symptomatology of 484 Q 
therapy of 483 ff 

inverse (reverse) passive 83 90 334 ff 360 
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Anaph* laiis. fcca! £S. XrJJius phenomenon 

of hrain 7ST fl 
iranife<tations of. 84 
pa'-ix-e 89 

prevention of. 67 ff , 83 iT 88, HI 229 
4nqi fo^toraa. "44 
brizilienae, 663 

Antifof'O’oa, 263. 265. 531, 533 
\ndrosterone 131 
Anerjv. 23. 201 

nor^pecific (nesatiie). 24 
TJecinc (pO'ilive). 24 
in svpluli', 24. 471, 473 fi 
in tuberculo*!,. 21 IT . 24, 4':8 tl . 463 
Anejthe «. 227, 4S6, 6-15, 656 787 
local 344 5C6 ff 
spinal. 163. 344 
.\ne«the«in. 755 S9I 
.^r.etirvsm. 624 ff 
Angelica. 384 

Angina peclons, 225. 297 521 606 ff 609 630 £23. 
832 

Angioneurotic edema, 39 S‘J 7£fi, 814 ff 839 
in animals. 16 762 
etioiogicdiagnois ot 131 M5 168 
etioiogj o', 137, 236, 297. 3ai 3C9 312. 314 319. 

323 ff , 32S. V35, 409 761 
cn hav fever 518 ff 

cf muccr-a. 54, 312, 336 3v3 561 ff. 666 755 ff 
815 

predisposing factors in 57. 78 7&1 
lierapj of. 105. 124. 217, 225. 229 rT 762 
.Angioneurotic svtnptom corrplei 341 
.Anhidrotics. 395, 404, 891 
.Anilme. 591 
black. 891 
bnllianl crecR. 891 
d>es. 303. 395 ff . 891 
Attucaleinanaliona. 194 211 
.Animat sub<Unces as contactants, 836 
as ingestants, 203 
as inhalants, 168 238. 580 
.Anise, 311 
oil cf, 396, C67 
seed oil, 891 
.Anosmia. 522 
-Antergan, 105 
Anlhemis (olsda, 743 
Anther, 246 S 

Anlkoxarilktim oderatum, 263, 529 ff , 533. 536 
-Anthracene, 891 
•Anthrakn, S91 
-Anthraquinone, 891 
LJue, 891 
.Antbrarobin, 591 
-Antbras, 454 

-Anil allergic methods. 93 Set also Treatment 
-Anti anaph>laiis. 2, 16 ff., 94, 213, 219 
Antibodies, 8, 139 
anaphvlactic. 13, 139 
bacleriadal, 139 

blocking (inhibiting, neutialiaing, Ihermcstabile). 

92, 142, 232, 511, 541, 547 
cellular (ffxed, histiogerue, sessile, tis-uc), 14, S9, 
91, 136. 140. 154 ff , 201 ff , 212 ff . 3S8, 688 ff. 
vten-totr^ of, 109, 139 ff 

circulating (humoral), 89, 91, 140 144, 148. 154 ff, 
1«. 201 ff., 212, 460 ff., 510, £89 ff 
“co'd”, 136 See also Cold hemagglutinin 
detenninabon of, 8 144 
heterophne, 143, 155, 789, 837 
nature of, 139 


cigan »pecihc. 40 

Prausmlz Kue<tner (skin rensitizing), 13, 17, 18, 
133. 139 142. 202 510, 700 
site of formation of 140 ff , 6SS ff . 790 ff 
virucidal 139 

Inticutines 22 24 4(jO 476 
Anti-enzvmes. 139 

\ntinen antil/odi reaction 4 ff 9 23 2S. 31. .52 35, 
36 ff . 40. 77 S5 S7 94 103 iT . 107 ff . 112 1 15, 
121. 128 130. Un 201. 212 ff . 412. 442 484, 
845 

chemical thcorv of 36 88 
physical thcorv or 37 58 
.Antigens 8 107 ff 112 
biologic identiti of iJ4 
comp'ete (conjugated 2 lOS 116 ff 
group-sj'Ccinc 96 lOO 143 155 
helerwynetic iforsstnan 117 122. 15.' 473 
"marked” 109 HI 
fiartui see ftipten' 
main oi 113 
sjiecf^ 'pecitic f09 2t7 ff 
See a/sK Al'crgen- 
Anlihidrolics 891 
Antihistamine «ui -Untc*. 104 ff 
.Antihormoncs 113 119 130 133 
Antimildew agent' 188 
Aniimonv 321 649 
chlonle 891 
oTide 89| 

Anil ocwlants 199 

Antipvnno 116 m 205 JI9 321 ff 32J ff 124. 

326 325 803 891 
Antisunhum agent' 4?0 
Anlisvphilitic therapv 137 ff 470 473 
Antithvrotropis suh'Uece 134 
Antitovin 8 139 t«r (i 361 ff 4M 4S5 685 
AntuitnnS 348 
Aolan. 212 

Aphasia 297, 769 797 ff SOS 
A piiiiekaeta «i;araci 244 
A(>bthae 6^ff 
Apomoqihuie 649 6'2 
Ipoplectuorm state' 760 
Apjxjrel xee Clothing 

Apjiendicitis. 26, 27 33 64 99 677 ff . 790 
Appendu. GTT 
Appk 283. 29S 310 
tpneof. 29S. JM 
Aquavetva 891 
Aquaphor 891 
Arecoline 60 
Arginine 104 106 III 
VrgvTol. 394 S9C 
.Arnica. 45. 153 20' 390 
tincture ot S91 
.Aming’s tincture, 891 
Aroeiia, 385 

Arsenic 67. 205, 3IS if . 324 337, 4(M. 652 
Arsemcals 149. 153 323 337. 664, S37 
Azsesious Inoude 891 

Ai^henamme. 66 ff, 182, 197, 205, 214, 294, 334, 
337 a, 390. 473, 5S1. 677, 743 
dermatitis. 99, 33S ff . 6SS 
.4ifemuM. 270 ff . 529 ff , 532 ff 
Artenosjclen^-rs, 225. 32S, Wo ff , 827 
.Artenbs necrotizing 485, 849 
rheumatic. 833. 843 
.Arthralgia, 325. 323, 532. 335. 412 
Arthritis, allergic, 328. 840 ff 
iafecbmis, 64. W, 137. 449. 840 
of rheumatic fever, 133, 841 ff. 

Tbeumatoiil, 137, 464, 841 ff 
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Arthropathie proleiniqut 838 
Arthropathy allergic 838 
d le to drug allergy 839 
due to food allergy 839 
infectious allergic 840 ff 
partially allergic 840 
due to resorption of exudates 838 £f 
of serum sickness 3o5 ff 838 
Arthus phenomenon 1 8 29 32 ff 85 88 91 97 ff 
119 212 336 349 3o3 359 787 ff 812 
Artichoke 384 

Ascaris II 13 66 118 137 246 480ff 663 744 
antigen 11 480 ff 663 
Aschoff bodies 97 842 ff 8o2 
Asconiiceles 284 

Ascorbic acid 68 ff 228 302 318 334 339 340 ff 
344 387 430 360 
Ash 238 329 ff 332 ff 
Asparagus 153 307 309 384 668 
Aspen 237 

AspergtUis 285 ff 311 580 627 
Asphalt 293 891 
Aspirin see Xcetylsalicyl c acid 
Aster (Aster) 272 383 815 
Asthma 664 
age incidence of 567 

allw^ic 39 563 ff 623 657 
d fa animal products 199 214 580 
m animals 13 16 
atopic (hereditary) 563 ff 
and bronch al infection 573 ff 593 646 ff 
d le to bronchial irr tation 566 576 658 ff 
and bronchiectasis 576 597 S 
card ac see Cardiac asthma 
and cardiopathy 601 611 875 
cerebral see Cerebral asthma 
dt e to chemicals 576 
children 591 872 
choce of anesthesia in 636 ff 
chronic 563 589 691 638 
c garettes 632 
class r cation of S65 
complications of 694 873 
course of 393 

deallergization in 215 ff 645 

death in 0 377 38Sff 391 593 637 6-«7ff 

deplet on in 391 649 

end diabetes 111 572 

diagnosis of 168 612 

diagnosis of differential 6O3 61611 619 639 
d agnos s of etiologic 627 
d atftes s SSS 

die/d drugs 318 323 11 332 336 581 
d e to dust 236 578 ff 

due to endogenous allergens 118 128 ff 3i>4 ff 
566 571 ff 681 
etiology of 668 
experimental 584 ff 588 
exciting factors m 678 
extrinsic 194 563 
die/o foods 214 297 312 314 630 
and heart disease 601 
hered ty of 54 564 669 
histopathology of 582 583 686 ff 
history form for 882 
history of 1 ff 564 ff 
hyposensitization in 641 
incidence of 79 ff 567 
in mfants 391 618 
infect ous 439 443 566 673 622 ff 
treatment of 641 ff 


due to inhalants 236 239 ff 244 ff 
due fo insects 243 ff 371 ff 
mtnnsc 118 137 565 391 
management of associated conditions in 645 
menstrual 57 128 ff 571 ff 642 856 ff 
andmgraine 612 
mmer s 622 

due fo molds smuts rusts 186 214 286 288 293 
679 634 

nonatopic (nonhereditary) 563 
nonspcafic 565 878 
occupational incidence of 568 578 
due to parasites 480 482 578 582 
paroxysmal 565 658 
pathergic 563 ff 607 657 
pathogen^is of 682 
pathology of 686 

and penartentis nodosa 588 832 834 ff 
personality type m 570 ff 869 
due to physical agents 409 413 433 577 681 
duetoplants 517 ff 578 654 
pollinosum 309 
poideis 294 652 
predisposing factors in 57 669 
management of 639 ff 
prognosis in 58 63? STs 
prophylaxis of 637. 669 

psychosomatic factors in 74 77 567 670 637 
640 ff 657 

racial incidence of 568 

due to reflex irntat on 582 384 640 

and rh nopathv 490 493 574 600 616 

sequelae of SW 

seventy of 566 590 

sex incidence of 81 567 

and sinusitis 3OI S74 600 ff 646 

and skin diseases 611 ff 711 ff 721 737 

social factors m 56$ 

surgical risk in 656 

symptomatology of 666 Serofto Status asthmatieus 
testing in 627 ff 
therapy of 626 873 
constitutional 648 
drug 225 ff 651 
inhalatonal 630 633 634 S 648 
physical 643 647 654 
results of 199 657 ff 
roentgen 643 ff 
surg cal 633 

symptomatic IO3 107 224 ff 651 
tuberculin 642 ff 648 
thymic 873 

tubercufo allergic 444 566' 576 390 6'!)7 605 IF 
648 

and tuberculosis 373 ff 603 622 
\ ray findings in 616 
Asthmat c attack 589 
treatment of 628 ff 
\sthinat c equivalents 390 612 
Asthmat c pseudonckets 592 
Asthmatoid bronchitis 563 621 ff 
AsthmaUnd cough 621 
Asthmatoid emphysema 622 
Asthmogemc area 584 640 
Atabr ne >09 

Atelectasis 383 696 598 ff 872 ff 875 
Atmospheric conditions 0 412 488 514 ff 577 
Atopen 8 112 
Atcpic coryza 487 

Atopic dermatitis see Dermatitis atop c 
Atrpy defimtion of 4 5 9 
principles of 10 
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Alriplex, 275, 532 ff 

Atropine, 58, 60. 117, 153. 225, 225. 324 390. 4S9. 
49S, 560, 582, 584 £f . 651, 652, 668, 6SJ. 755. 813, 
815, 873, 891 
Auditor\ canal, 64, 822 
xluer phenomenon. 40 
Aura in asthma, 589, 872 
in mi^ine, 797 
Auricle. S22 

Australian jiine, 259, 531 
Auto-asslulination. 122 

Auto-allergens, 119 See oljo Allergens, autoendo- 
genous 

Auto-allergiiation, 43, 55 
Auto-anaph\latis, 118, 124 
Auto-antibodies, 40 
A iiloeolloidoctijiie, 43 
Autodesensiliaation, 415, 417 
Autohemagglutinalion, 121 fl , 136, 831 
AutohemoK-sms, 121 
Autohemotherap\, 204, 642, 756 
Auto-A>-pnosis, Trf 
Autonomic drugs, 59, 60, 225 fl , 569 
Autonomic nenous sjstem, 37. 55, 66, 58 ft. 67, 70, 
75. 101,225, 227. 569 ff, 790 
Autopassuc transfer, 148 ff 
AutosensitUation, 118, 126, 132, 143 ff . 374. 736 
(reversed) passne local, 148 
Autovrrotheripy, 128. 20i. 353, 572, 639. 642, 756, 
786, 802. 856 ff. 

Intiamucous, 209ff, 497, 601. 642 
Autotran«plantatIon. 59, 164, 322, 689 
Auto-urotherapj , 124. 204, 429, 642, 780 
Autumnal catarrh. 509 
ArrHO, 265, 536 ff 
Asertin, 227, ^6 
AMtaminosis, set Vitamins 
Avoidance, of allergen, 112, 199, 202, 212 ff , 637 ff 
test. 156, 317 
Azochtoramid, 891 

Bab) powder, 236. 874 S. 

Bacillus acidophilus, .115, 302 424, 429. 439, 755 
Bacillus coh, 63, 66, 435 ff . 744, 777, 533 
preparations, 66 302, 423 ff , 439, 496 
Bacillus proteus, 490 
Bactena saprophjtJc, 66 

Bacterial allergv. 12. 115. 118. 120, 136 ff, 161 435. 
744 ff , 819 ff , 830, 832. 842 ff 
os cause of asthma, 573 ff , 582, 628 
as cau«e ot dermatitis 733 ff , 822 
as cau«e of rhinopath) , 4S9 ff 
os cau«e of urticaria, 744 ff , 748 ff. 

Bacterial antigen, 115, 120, 435 ff, 442 ff , 733 

Bacterial h>-persensitiieness, 435 

Bactend. 126, 783, 785 

Baefenophage, 642 

Bagasse, 280. 661 

Bahama grass, 263 

Bahelite, 891 

“Baker’s asthma”, 216, 236, 280, 294 
Bakers reactions in, 72 ff . 169 
“Baker’s rhinopathv (corvza)”, 209, 216, 236. 280 
Baking ponder, 303, 891 
Bakuig soda. 891 
BalamUa. 853 
Balata (rubber), S9I 
Balsam of Peru, 390, 66S, 891 
Balsams. 323 
Banana, 61. 330 
peel oil. 891 
Bang’s disease, 455 


Barbital, 320 

Barbiturates, 226 322. 323 ff , 326, 418 ff , 891 
Barium h}draU. S91 
Banum sulfate, 891 
Baric)-, 244 ff , 30S 
dust. 153, 432 ff.. 4SS 
flour. 280 
011.891 

pollen, 363. 531, 536 ff 
Barks grass, 265. 536 ff 
Bamvard grass, 263, 532 
BasidiomyeeUs, 284 
Bass3nui.3l2 
Basswood, 259 
Bavberi). 259, 531 
on of, 691 
B.CG 20,30 463 
Beans. 283. 309. 419 
Lidnc). 224 
sox . see So) bean 
white. 49 

fiearrf gras«. /da. SSi, SSS 
Bedbugs. 371 ff . 580 
Bedding, 194, 199 tl , 590, 62» 

Beech, 278. 385 
Beef, 306 ff 
fat oil. 891 
salt, 891 

Beefuood, .4uMralun 259 
Beer. 291, 378, 311 ff . 675 84S 
Bees 242. 244. 370 ff . 484 
venom. 500 
Beeswar. 789. 395. £91 
Beetle, 244 
Beetle (prop '. 892 
Beet, sugar. 72, 275. 526 
Beets. 224 

Belching, 297. 666. 669 
Bella gutti tree, 382 
Belladonna. 31. 323 ff,49S 651, 
plasters, 390 

Bellercal. 227. 498 653 706, 719, 756 
Benadol. 105. 160 230. 414 ff , 755 ff 
Bent grass, 262. 263. 336 ff 
Denzaideh)de, 892 
Bensanlhtone, 892 
Benzedrine, see .Amphetamine 
Benzene, 99. 488 
Benzidine 892 
Benzine, 892 

Benzocaine, 892 
Benzoic acid, 406, 892 
anhjdntfe,892 
Benzol, 176, 892 
Benzoquuione, 892 

Benzo)l amino-metonchlor anthraquinone, 892 

BenzovI peroxide. 406 

Benzvl alcohol, 892 

Benz)] benzoate. 892 

Benz)! cUonde, 892 

Benzvl emnamate, 692 

Bergamot, oil of, 334, 396 ff , 418, 420, 422, 430, 
892 

Beigapten, 384 

Beiloque dermatitis, 397 

Bermuda gTa«, 262, 263, 266, 530 ff , 536 ff 

Berries. 295, 510 

Beta ndgaris, 275, 526 

Betahidnzn- anthraquinone, S'J2 

Betanaphtlml. 892 

Beta pheD)Iacr)l>c acid, 892 
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Betann 3 0 

Betiila 238 3’9 ff 033 il d3/ 

Be\erages 312 
Bhilananol oi! 38’’ 

B chromates 390 
Bile salts 49 
Bil an col c 683 IT 
B njai iiood 383 
Biologic allergj of infanc\ 866 fT 
Biologic standardization o» extracts I38 >H 
Biologic test for Rh sen= In it\ 182 369 
Biotropism 26 337 ff 
Birch 238 260 
poUen 248 329 ]J ■>ij 

wood 280 385 
Bi march hroin 89’ 

Bjcmogenol 892 

B smuth 149 323 fl 338 342 83 802 
Bi=muth ox\chiorde 892 
Bi'muth subnitrate 89’ 

Bi'muth «ub'al c\hte 892 
Bittemeed 381 
Black flag (prop ) 892 
Black rouge 89> 

Bladder 832 
'pasmof 39 29/ 412 
Blanching phenomenon 449 
Blankets 194 199 ff 488 
Blastom)Co<]S 9/ 

Bleaching cream 393 
Bleaching powders 892 
Blepharitis 814 
Blepharo<pa m 4’1 

Blood as auto endogenous allergen 121 ff 
of cat 813 
chem <tn 111 
0/ chicken 389 

coagulation 3/ 83 101 lOs 121 /^6 
colloids 38 101 S 341 338 484 
concentration 101 
findings in aJlerg) 101 836 ff 
findings m asthma 373 
/•Hinallergs .0 103 111 
pota «ium m allergs /O 110 5/3 
pressure iR allergs 39 33 <0 83 lOi lO’ 193 196 
296 29 33/ 484 «90 830 fl 
«n asthma 102 612 ff 830 
'edimentation rate 101 6l3 623 
“ugar in allergic shock 38 106 
m neurodermatitis 33 ff 111 
transfusion 1 See also Pa«si\e transfer b\ blood 
transfusion Rh factor Serum transfusion Trans 
fu'ion experiments Transfusion reactions 
t\pes 364 fl 369 

Blossoms odorous 184 fl 239 511 61 

Blow bottles 633 
Blue gra«s 26’ 263 ff 329 ff 
Blue gum ’39 331 
Blue stem 264 263 
Blueing 892 
Bodj powders 2/8 39o 
Bonb\x /43 
Bone du't 243 ff 

Bone marrow changes in 100 388 //6 /81 836 
Bone scorings 8// 

Borax 89’ 

Bone acid 892 
ointment 892 
Borocame 892 
Bothnocephaius iatus 4S’ 

Bouteloiia 263 332 ff 
Box elder 23/ 330 ff 


Bomood 280 383 
Bractscale 273 
Biadjcardia 828 
Brain 88 

(If anaphxlaxis /8 ff 
hxpersensitiseness to 307 
tissue as endogenous allergen 127 /88 91 
Brake fluid 892 
Bran 303 
Brass 892 
polish 892 

Brazlnut 161 310 38’ 89’ 

Brazil nood (redwood) 892 

Bread IP’ff 22i 287 299 fi 304 308 311 

Breath bolding test 614 

Breathing exercises 231 ff 49/ 648 631 8/4 
Brilliant ctesx 1 blue 89’ 

Brllo 408 892 

Broadening of sensitization 3 23 31 43 143 3/4 
366 ff /O3 

Brome grass 264 oil S 

Brorades 48 49 63 319 3’1 ff 323 ff /19 

Bromine 7/2 

Bromoacid 892 

Bromoderma 49 322 

Bror us 264 331 ff 

Bronchial asthma see 4sthma 

Bronchial flora 3/4 ff 6I3 

Bronchial nlections 573 

Bronchial irritation 366 3/6 638 ff 

Bronchial mucosa 382 ff 386 619 

Bronchial muscle 58’ ff 386 

Bronchial o clu« on 3 6 382 ff 386 ff 389 394 ff 
618 872 8 4 

Bronchial relaxation thenm} 633 
Bronchial secretions 38’ n 389 ff 614 ff 619 639 
staming of 494 fi 

Bronchial test 185 197 24r 283 ff 6’8 
Btonch ectasis 63 3/6 39/ 619 660 //2 8 3 
tberapv of 634 648 
Bronchioles 38/ 

Broncholibs 8/2 
Bronchitis allergic 39 658 
asthma 373 o22 ff 646 63/ 8 8 
asthmatoid 303 6’1 S 8 2 
infectious 63 64 /9 
spastic 872 
tlierap> of 646 S 
Broncho grass 264 

Bronchogram 383 ff 39 ff 61/ ff 639 
Bronchopneumonia 2/ 661 8 2 
Bronchesccpca'jwration ’98 633 ff 648 
Brouchoscopi examination 38’ 618 ff 611 8 ' 
Bronchospasm 84 103 364 69 ff 3 3 38’ fl 

Bronchostenosis 394 399 8/2 ff 
Bronze liquid paint 892 
Broomgrass 263 331 333 
Broassonelus 238 
Bro xntail moth 743 
Brucella antigen /2 433 
Brncellerg n 436 443 433 ff 
Brucellosis 454 663 
Brussels sprouts 224 
Buccal mucosa test I83 317 668 
Bnckxbeat 161 309 418 ff 484 
familx 267 2 6 
flour 280 
BudbruA 2/1 ff 
Bud^ge 2/1 ff 
Bull grass 263 3JI 
BuntSi grass 261 
Bur closer 381 
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15ur «agc. 26S 

[Jurhp, 279 _ ^ . 

Hummsbu^h. 207. 27^. ^42 ft . 

Bums. 123. 153 
Burow’s solulion, S92 
Iluno weed. 26S. 2i5 
Burweed. 26.^, 3S1 
Butesin. ?92 
piente, 39(1 
ointrrenl. S92 

Butler. 192. 224. 29S. 304. 313 
Butterflies. 242 IT . 4S?. 5I2_^ 

Bultermi’l.. 196. 42.''. 4"^ 7oo 
Butternut. 25S 
Buttonwood. 2^S 
Bul>l acet.ite, S92 
BuUl alcohol. 892 
ButMi. 815. 818 
ButjTicacid 892 
But\Tic acid am\l ester. 170 

Cabbage. 2S2. 298. 309 677 

Caddis flies, 242 ti 

Cade, oil of, 892 

Cadmium orange. 892 

Cadmium red. 892. 893 

Caffeine.«).312.636.Sa3,893 

Calabronab414.498.560, 70., «19 

Caicunine, 593 

Calcium arsenate, 893 

Calaum in Ixines, 877 

Calcium carbonate, 893 

Calcium chlonde, S93 

Calcium oanamide, 893 

Calaum in diet, 187, 767 

Calcium fluoride, 893 

Calaum hi drate, 593 

Calaum nitrate, 893 

Caldum oxide, 893 

Calcium phosphate, 893 

Calaum sultide, 893 . 

Calcium theiapi, 227. 339, 363 ff , 3.2, 3.9, 414. . 

573, 585, 706. 755 ff , SOS 
Calmette test. 182, 463 
Calmette Cu^iin bacillus, B C G 
Calmitol. 364, 379, 390 
Calroitoi ointment. 893 
Camel hair, see Hair 
Calomel. 893 

Camomile, 282, 313, 383, 743 
oJ of, 893 

Camphor. 200. 2S2, 294, 893 
ice, 893 
oO of. 893 
spints of, 893 
Camphorated oil. 390 
Canada balsam. 893 
Canada blue gia's, 263 fi 
Canaigre, 276 
Cananga oil, 396 
Canar> grass, 264, 536 6 
Canter sores. 297. 666 
Cunnahts ju/iru, 276 fi , 530, 533 
Canned foods, 67, 319 
Cantaloupe, 310 
Canthandes, tincture of, 893 
Camas, 3SS 
Capeweed, 381 

CapiUarj" endothelium, 85, 140 
Capriola ddrfifiHi, 263 
Carawa) «eed, 311 
Carawaj seed,oilof, 396, 893 


Carbarsone 661 
Carlraxole 893 
Carbides cemented 404 
Carlrohidrales 43 lOS 116 186 fl , 194, 313 
endogenous 120 

See also PoUsacchandes. bacterial 
Carbolic acid 407 
CarVion 893 
Carbon dioxide 630 647 
Carl on disulitde 893 
(arbon tetrachlonde. 893 
Carbon pai»er 39? 400 814 893 
Carlrorundum 702 8'13 
Carbromal » » 0 
Carcinoma 99 122 12< 

Irtilmomn 624 
Cardamon 893 
Cardiac arrhi thmia 828 
Cardiac a'thma 619 ti . 878 
Cardiac omditiori' -imulatmg asthma. 619 tl 
Cardiac cmphi'Cma _«>4 
( ardiac neuro«i' ‘VC 6!» _ 

Cardiojiathv m a-thm^t 601. 643 li 
management m 64' 

Cardio-na«m 666 
Cardtotherapi m 

C'ardio\a-<ubrsi*um 223 SCT 

Careless «e«i 26.' 2.3 '29 iT 
Camatior 38.3 'll 
Caroid 279 

Carotid -mu* pre-'ure 6»6 
Carotid sindromc ->9 ft 

Carpets 399 

t urpiniM Cur.ViiiJH I 

Carrot 309 3S4 419 743 
Creiu. 258 330 ff 

Ca*cata «affTada 333 ___ 

Casein tOS 300 3(4 n 
Ca'bew nut »hell oil 3'* ''93 
Ca<oni reaction. 484* 

Ca»:ia. oil of. 893 
Cui/unea. 239 
Ca*tor 1>eaft. lO.J 1 279 
CJJwufina. 239. 531 
Cat anaph>taxi« in 8' 

See also Dander. Hair 
Cataract. 820 

Catarrhal jaundice 
Catarrhus aestii-us >(» 

Caterpilbrs. 78, 743 
Catgut 372 
Ca tile, 893 
Cattail 265 ff 

Cattle, anaphibxis m so 

Cauliiiwer, 309 
Causahn, 837 

Cautenialion. chemical. W ^ 
Cava!r\men. reacUons in. »2. luy 
C:aMar: 306 , ^ 

Cedar. 257 259, a31 fi o3a 
oil. 4IS 
nt>od. 280. 385 
Celerv, 298,30i._309,_384 
Celiac ^aease. 674, 877 
Cdfw,258.530 
Cement. 73 695, 893 

experimental ba'is of, .oi 
inamtestaUonsof,791 _ 
formation of antibodies in, . 90 ft. 
Cepialosporinm, 285 ff. 
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Cephalothesium 285 ff 
Cereal flours 280 308 ff 
Cereal free diet, 187 
Cereal grams 260 265 
Cereals 168 224 303 
Cerebral asthma 621 

Cerebral edema 341 ff 356 413 ff 787 792 794 S 
798 809 ff 

Cerebral nerves 760 797 808 ff 811 
Ceresin 893 

Cevitamic acid see Ascorb c acid 
Ckaelochtoa 265 531 
Chaelomium 28a 287 291 
Chalazions 814 
Champagne 62 312 
Chancroid 436 466 
Charcoal 754 ff 893 
smoke 293 

Charcot Lejden crystals 342 5C4 587 588 614 
675 677 867 
Cheat 264 

Cheese 224 299 305 311 312 
Cheihtis 384 397 420 666 
Cheiropompholyx 734 7M 
Chemicals 43 73 154 204 
oj contactants 45 117 139 399, 694 
» inhalants, 293 
Chenopodtum 273 Q 
pollen of 248 529 ff 532 ff 
Cherry 310 
Chess 264 53 Iff 
Chestnut 259 310 385 
extract of 893 

Chevimg gum 187 279 312 384 396 761 
Chicken fat oil 893 
feathers see Feathers 
meat 306 483 
Chicle 312 
Chico 275 
Chicory 279 
Chieger 371 

Children allergy in lOo 866 
Chirenomtdae 244 
Chloral 323 ff 
bjdrate 390 636 873 893 
Chloramine 893 

Chloram ne T (chlorazene) 108 294 
Chlorbenzene 893 
Chloretone 893 
(^Jonnalfd lime 893 
Chlorinated naphthalene 893 
Chlonnating chemicals 294 315 
Cii'orme tf” ‘t34 P'Z 
Chloroform 227 893 
Chlorophyll 419 ff 

Chocolate 49 61 161 168 199 2f>8 II 311 786 
792 893 

Choice of organ see Organ determination 
Cholecystitis 27 64 99 686 
Cholecystopathy 686 
Cholesterol 330 
m sputum 614 ff 623 
Cholme 425 
Cholmergia 37 59 229 
Cholinergic drugs 60 
Cholinergic itching 771 
Cholinergic urticaria 732 
Chondroitin 805 
Chromates 694 
Chrome alum 893 
Chrome yellow 894 
Chromes 387 


Chromic acid 893 
vapors 294 
Chromium 401 
Chromium chlonde 893 
Chromium potassium sulfate 893 
Chromium sulfate 894 
Cl rysaulkemum 272 27S 3S3 512 694 815 
Chrysarobin 894 
Chiyso dm brown 894 
Oder 318 

Cmchophen 323 ff 770 837 
Cinnabar 894 
Cmnamic acid 894 
Cinnamon 3tl 384 694 894 
oil 396 667 894 
Cinnamylic acid 894 
Orculation time 60a 621 
Orrhos s 6&i 
juvenile 367 
OtTK acid 894 
Citronella 396 894 
Citrus white fly 528 
CUticcers 44 

QadosponuHt 283 ff 528 815 
Clam 224 

Claudication mterm ttent 831 
Cleaners, 396 
Cleaning fluids 894 
Cleansing cream 276 395 
Climatic influences 69 fi 
Climatotherapy 199 540 577 654 720 
Cloroz 894 
Clotbur 270 

Gothing 387 ff 399 fl 402 703 894 
Clotweed 270 
Clover 260 266 418 
Cloves 311 383 894 
oil of 396 667 894 
CN (prop ) 894 
Coal tar 418 ff 894 
Cobalt 404 
Cobalt chloride 894 
Cobalt oxide 894 

Cocaine 331 344 539 657 815 894 
Coca Noon unit 543 
Cocas solution 162 238 542 
Coch neal natural 894 
Cocklebur 260 269 ff 381 329 ff 
Cwksfoot 262 
Coco wood 3^ 

Cocoa 311 894 
butter 311 824 
Cocoanut oif of 894 
Cocobolo 383 815 
Cod oil 894 
liver o I 306 388 724 894 
Codeme 298 317 323 ff 390 637 647 894 
Coffee 31 62 312 ff 770 
bean 279 

dear ng of 306 312 
odor of 279 283 
oil of 894 
Corns 403 ff 
Colchicine 323 
Cold 411 
anaphylaxis 410 ff 
hemagglutinin 122 412 
patheigy 228 411 413 
test 180 ff 

urticaria 66 231 299 411 ff 751 ff 756 ff 854 
Cold common 200 303 441 ff 494 ff 869 ff 
Cold cream 395 814 
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Cei to fieri}, 344 
Colic. 62, 521, 6T? S76 
biliat>% 6S5 ff. 
renal, 297, S49. 852 
Colica mucosa. 672 
pf bladder, S52 

Colitis. 51. 62. 64. 299, 315. 439. 5S2. 675. 745 
cbronic ulceraiiv-e 99. 675 5. 
mucous, 59. 297. 666. 672, 675 
■‘Collagen disease,” 777 
Collodion, 894 

CcdJodion particle lechnic, 144 
Colloirfodasia, 3S 
Colon, allergic diseases of. 674 
«pastK:,37. 297, 666, 675 
Colonic irrigation. 683, 746. 754 ff 
Colostrum. 123, 132 
Colza oil, 894 

Common allergenic nucleus. 109 
Completrenl fixation, (H. 139, 144. 440 472 ff., 539, 
544, 791 
titer, 102 
Comfligon, 457 ff 
Comfoiilat, 248. 267, 270 
Compresses. 706, 719 
Concentrations used in patch tests, 890 iT 
Condiments. 311 

Conjugate protein antigen*, stt \ntisens. complete 
Conjugation, see Ilaptenuation 
Coniunctu-al te«t. 183, 196 2S4. 360, 465. 539, 547, $16 
Conjuncthatis, 331. 339, 423, 814 
eczematous, 815 
edematous. 814 ft 
tnha) feser.517,815 
vemaJ, 816 

Conjunct»-Dpatb>, allergic, S16 
Constipation, 51, 62, 297, 301, 490. 582, 666, 745 
Coa«titutional influences. 36, 54, 65 
Contact allergic corjia, 487 
ContacUnts, 373 
nr cause of dermatitis, 696, 702 
nr cause of infantile dermatuts, 726 
lU- cau*e of urticarut, 742 ff. 

Coniaimnalion of sj-nngts. 147. 166. 160 
CoJiliaceplives, 336. 391. 402, 853, 855 
Contributors factors. 50, C2 
najahs, 511 

Convulsion', 485, 760. 807 fl , 855 
Copal, 894 
Copper. 396 
amalgam, 667 
Copfier chloride. 894 
Copper cj-anide. 894 
Cof^r scrapings. 894 
Copper sulfate, 894 
Cefrosma h^ueri, 526 
Cor pulmonale, (M 
Coramine, rcc Niethatmde 
Corckcnis, 279 
Coriander, oil of, 894 
Cora. 224, 30e. 354, 513, SIS 
fiour, 2S0 

oJ. 133, 313 

poUen, 248, 260, 265, 529 ff.. 533 ff. 
ssTup, 279, 303 

Cornea. 125. 332, 815 ff., 818 ff. 

Correal edema, 333. 820 
Cornstarch, 303, 384 

Coronao vessels, 604, 606 ff , 828, 832, 835 
Corpus luleum, 132, 572, 856, 863 
Corylus, 259, 533, 536 


CoH'za, allergic, 487, 509 
atopic, 4S7 

infectious, 63, 441 ff , 494 /f. 
spasmodic. 487 

Cosmetics. 172 ff , 378. 395. 703. 813 822, 894 
Co«mos (Casnins btpinnaliis), 272, 3S3 
Cottolene 313 
“Cotton hactenum." 27" 

Cotton dust. 10 

Cotton Iintcrs. 237. 277 4SS. 579 
Cottonseed 47, 145. ISS, 159, 196, 237, 277, 278, 305, 
309 

oil. 66. 313 390 395. 894 
Cofionwood 357 ff . 529 ff 
Couch grass, 264 
Cough. allergK 662. 660 
asthmatoid, 621 
in children. 872 
paron-smal, 562 '90.621 ff., 659 

t\'pes of, M6 
Con hair, see Hair 
Cow parsnip. 383 
Co«i>ot 4i3 ff 
Crab 305 

Cmb grass. 364 ff '30 ff , 533 


Crajons. 894 
Cream. 224 
Creams.. 395 fi 
Creeping eruption 66.1 
Crtoiole 408 645 7 <4 894 
Cresol 390 407 894 
Cn«co 313 

Cfoi'ed reaction lest J14 

Cro'S neuinlizaljon test 114, 2.53 

Crolalin 806 

C^^•stal Molel. 894 

Cuba gra*s 363 

Cucumber. 309 

Cueuriil} fepo 248 

Cumaton, 894 

Curare, (fl 

Curschtnann «pitaU 't4, 587, 614 ff 
Curtasal. 314 

Cutaneous test, see Scratch tC'i 
Cutch.S94 

Cuticle reraoser. 395 894 
Cuticle softeners. 894 
Cuticolor ponder, 430 
Cuttlchsh bone. 243 9 
Cyelttehsena. 26S 
Csclohexanol, S9t 
Ctdopropane, 327 636 
Cvn«fen doetifen. 263, 530 ff , 536 ff 
Cyfienueiie 260 
Cvst, dental. 64 

Cystic degeneration of lungs, 600 
Cysticercus, 138, 480 tl 
CvsUtis. 27, 64. 853 ff 
cosinophihc, 853 
Cytoljsis, 539 

Dacryocystitis, 64 

Arrtj/tf g4<M«erj/d,253, 361,262, 529 ff , 533 ff. 
Daffodil. 333 

Dahlia (iXitfw wrw&dis), 247, 255, 272, 375, 813 

Daisy, 247, 255. 260, 272, 385 

Dallis grass, 265 

Damar (resin), 4®4 

Dandeliofi, 2M, 272 ff , 534 ff. 
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Dander 237 239 fl 389 489 SP 579 7'>6 
cat 239 fl 
dog 239 ff 

horse 10 72 109 146 158 169 182 ff 20a 237 

human 126 157 241 389 488 713 726 0 
rabbit 240 
Darnel 263 
Daj test 194 
Deafness 823 

Deallergization compared to hyposensitization 92 ff 

201 

ex]3er mental basis of 85 92 
hcterospecific 96 223 
shock therapy 93 ff 213 223 
skeptophylactic 94 112 186 213 
oral 95 ff 216 300 also Propeptan therapy 
parenteral 94 ff 214 341 347 363 ff 
specific 93 201 212 
spontaneous 61 212 ff 
Decahjdronaphthalene 894 
Dechol n therapy 63 685 687 746 
Deer fly 371 
DehydratK® fbO 
Dekalm 89a 

Demerol 226 632 ff ^37 873 
DemyehnaUngdsease. 809 
Dental fillings 333 39, 667 
Dental infection 63 ff ‘ 

Dentifrices 184 279 312 399 667 
Dentofaaal anomalie 8 871 
Dentures 185 401 402 697 
Deodorants 395 ff 89a 
Depilatories 395 ff 895 
Df pot method 45 117 138 856 
Depression 297 
Dereagms 143 417 
Dermatid 126 736 783 
Dermatitis 3 124 194 297 691 
allerg c contact 16 39 66 77 177 fl 126 155 
2lW 373 ff 478 692 ff 699 
localuation of 373 ff 391 465 702 703 
therapy of 204 ff 215 ff 708 
aller^i^(from within) 295 300 319 ff 335 fl 700 

in animals 16 
atopc 9 17 710 720 fl 
bullosa stnatapratensis 383 
class fication of 691 ff 
contact 31 44 55 80 373 692 
differential diagnosis of 702 ff 716 ff 
and neurodermatitis 702 ff 716 ff 
dyshidrotic 734 
dysmenorrhoe ca 128 ff 857 ff 
eczematosa 693 

eczematous contact type 693 700 

exfoliative 229 319 323 ff 326 331 342 ff 

herpeti/onnis (Duhring) 100 772 

industrial 232 4/8 692 ff 

infantile ste Infant le dermal tis 

infecbous 733 

infectious eczematoid 734 

meadow grass 383 ff 

medicamentosa 42 5 j "OP 

menstrual 736 857 ff 

metabolic 736 

occupa tional 232 373 399 478 692 ff 

overtreatment 390 704 

paras tic 370 733 

patherg c contact 701 

perianal 5o 678 

due to poison ivy see Poison ivy dermatitis 


daeteptAlen 381 520 

seborrheic 716 fl 720 ff 72-) 727 731 733 
solar 423 
loxccontact 373 692ff 695 
prevent on of 696 
treatment of 699 
venenata 80 373 692 
Dermatol 895 

Dermatomy coses 73 44o 474 
Demiatomyositis 777 
Dermatophytes 474 
Dermatophytids 66 474 ff 704 ff /83 
Dermatophytosis 388 704 ff 832 
Detmatosn of pregnancy 58 132 862 
Dermagtaphsm 37 160 169 182 229 231 431 763 
black 753 

white (sympathicotonic) 711 716 
Dems root 278 ff 383 
Desens tization 17 91 92 
cross 211 
nonspeafc 211 
a/skmste 17 149 153 
Su also Hyposens tization 
Desert hoi} 275 

Desoxycorticosterone acetate 131 133 833 843 8a2 
Deter^ts ^nthetic 396 
Devil grass 263 
Dew grass 262 
Dextrn 893 
Dextrose see Glucose 
DUE -45 see Dibydroergotamme 
Dhobie Itch 382 
Diabetes audallergy 111 
and asthma 111 572 
cutaneous 736 747 
latent 313 

roellitus 129 313 736 747 
D acetybmidoazotoluol 89s 
D agnosis of aUergic diseases 166 
Dian sid ne 895 
Osonlhuscaryo6k}iius ill 
Diaphoresis 223 364 

Diarrhea 39 61 85 196 297 312 318 325 328 341 
412 666 669 675 731 
D athetmy 417 507 640 647 650 65o ff 
Diozoruum salts 89o 

Di beta naphthyl paraphenylenediam ne 895 
Dicblorbenzene 895 
Dichlorbenz dine 695 
Dichloion te benzine 893 
Dichloromtrobenzene 89o 

D ck test 23 26 29 139 430 436 443 447 448 450 
Dietamn s albiK 420 
Diet acidotic 67 ff 224 650 701 735 
alkakitic 67 ff 701 748 735 
allergen cally denatured 682 
tnanaphylaxs 67 ff 83 
animal protein free 4’’4 429 640 729 
cereal free 187 
correct on of 223 ff 
dry 224 650 
egg free 189 190 

elim nation 168 186 187, 193 199 728 ff 786 
800 ff 830 
fat free 731 
faulty 67 71 
fruit free 187 
ketogenic 650 803 808 
liver sparing 63 224 423 683 ■” 
lov salt tow carbohydrate 650 8O3 603 
low sodium 224 
milk 187 705 743 
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Diet, milk-free, 189 
peanut-free, jlO 17 
pfopepian, 186, 190 
ran food, 419, 650, 720 

salt free, or salt-poor, 68, 110, 224, 650, 653, 706, 
720,755,772,805.825 
trial, 186. 29S 

wheat-, egg-, and inilk-free, ISS, 192 
wheat free, 189, 191 
Dietary protein, 140, 224,444 
Dietarj- liierapj , 59, 223. 501, 497. 640, 650, 755, 805 
Diethvlanius-elhanol, 895 
Dielhj lent gl> col , 585. 895 
Dielhjlstilbestrol, 52S 
Digitalis, 99. 279. 319. 523 fl , 581, 645. 648 
Digiltiria sanguinclh, 265, 550 fl , 553 
Dihj'droergolamme. 60, 226, 803 
Dih>-droij-anlhranol, 895 
Dih>-dros> anthraquinone, 895 
Dilantin sodium, 326, 333, 654, 806 
DilaudKl. 653 
DJI, 282 

Ddution test, 149 
Dimethjl amine, 895 
Dimethi ! amime, 895 

Dimtrochlorbenzene, 42, 77, 151 ff, W6, 895 
Dmitrocresol, 895 

Dinitjophenol. 525 (T , 353, 837, 893 
Diflitrotoluol, 893 
Diodrast, 517, 342 
Dionin, 815 

Di-orthotol) I guanidine, 895 

Di-ortboto!>l thio-urea, 895 

Dipben;], 893 

Dipheii) 1 guanidine, 893 

Diphenjlhj'dantom sodium, ue Dilantin sodium 

Diphtheria, 49, 63, 460. 872 S 

Dirofilaru immitis, 481 

Dianfectants, See under indii idual names 

Di«placement method (Proeta), 505, 606 

Distant reaction, 147, 151 

Disliehlis spicaia, 263, 534, 556 S. 

Di'thio aads, salts of, 895 
Ditoljl amines, 895 
Diuretics, 649 

Diurnal \-anations, 59, 71, 515 ff , 569, 590 
Diierticulum of esophagus, 624, 626 
Dock, 276, 529 ff. 

Doen, four points of, 7, 8, 431 
Dog- anaphjlansin, 83, 84, 681 
See also EKinder, Hair 
Dog fennel, 272, 531 
Dmdta, 275, 557 
Douches, 395, 403 
Down, jre Feathers 
Dragon’s blood {prop ), 895 
Draperies, 194 
Dressings, wet, 706, 732 

Drug allerg)-: diagnosis of 115 ff, 185, 317 ff , 336, 
339 ff., 343 

manifestations of, 161,318 

mechanism of, 43 ff , 51, 117 ff , 145, 316g ,333 ff. 

therapy of, 208, 214 ff . 334 

Drug eruptions, fised, 176, 319 ff., 321, 523 ff , 326 ff., 
331,333, 338,342 
Drug fastness, 231 
Drug intolerance, 316 
Drugs, 43 ff , 107 
autonomic, 59, 60, 225 
as cause of agiaiiiiloc>-tosis, 323, 333, 837 
as cause of asthma, 318, 323 ff , 332, 336, 681 
as cause of dermatitis, 319 ff., 709 ff , 735 


arcauscof purpura, 781 ff 
as cause of rhinopa tfe) , 489 
OS contactants. 117, 389, 418 ff 
tf^mgestants, 316, 418 ff. 
as inhalants, 279, 294 
as injcctants, 335, 418 ff , 581 
in theraps, 59, 60, 225 
“Dubbeltje” pbnt, 418 
Duck feathers, see Feathers 
meat, 306 

“Dural poisonuig." 403 
Durand-Xicholas-Favre disease, 469 
Dust “autogenous,” 167, 185, 200, 23S, 579 
collection of, 200 ff . 23S 
extraction of. 237 ff 

house. S2. 146. 168. 184 ff . 194, 200, 236, 403, 4S8, 
512.57Sir.ri4ff.718,S93 
insect 242 

occupational, 201, 236, 2S0 292 ff , 489, .378 ff , 895 
oil. 895 

street. 71,72 ff 236 
Dust allerg) oral therapi of, 200, 238 
parenteral therapv of. 238. 496 
Dust-free room. 200', 638. 714. 728 
Dutch cleanser (prop > 895 
Dwarf meadow grass, 263 ff 
D>es. 66, 73. iSo, 117, 199, 308, 387 ff , 395 ff , 399. 

418, 420, 666. 743, 895 

Disbdcteru, 61, 64 424 Jeeu/nr Intestinal flora 
D>-smenonhea. 210, 856 ff , 860 
Dj-»pepsia, 677 
of new^m. 86* 

D)-«pnea. diaphragmatic, 625 ff 
sighing. 62i 
D>-<uru, 853 

Eales’ disease. 820 
Ear, allergic diseases of, 822 
Eau de ^logne, 278, 397, 418 
Eau de Javelle, 404 
Ebon). 385 

Ecchinococrus, 66, 137 ff , 4S0 S , 744 
£cch)-mo$is, 122 
Eehtnochloa trus-gaUt, 265, 532 
^lampsia, 58, 132, 863 ff 
Ecrema, 44, 80. 373, 691 
contact, 693 
flexural. 710 

infantile. 720. See also Infantile dermatitis 
true, 693, 720 
Seeaha Dermatitis 

Eczema-aslhma-ha) feier complex, 710 
Eczematids. 733 

Eczematoid, earl> exudatise, 720 
Edema allergicum pulmonis, 662 

“E-E KacUoa," see Reacboa, er}tbemalous-eden7atous 
Effort S)-ndrorae, 415 
Effort utUcana, 415 ff , 751 

Egg, 49, 61. 65. 109, 144 ff , 161, 168, 170, 196, 224 242 
as Gootactant, 339 
h)-posenaUzation to, 203. 302 
in infantile dermatitis, 724 ff. 
as ingestant, 1 13, 29S, 303 
in xaccmes, 301 

while of, 10.42, 60. 109, 147, 217,300,312 
yolk of, 303, 304 
Egg free diet, 189, 190 
Eighth nerse crisis, 823 
“El Key” insecticides O^rop ), 895 
Elastighss, -401 
Elder, common, 311 



946 


INDEX OF SUBJECTS 


Elective 'Cnstization 66 See also Organ deter 
mination 

Electrocardiogram in asthma 588 601 ff 607 87a 
Electroencephalogram 75 ''6 810 
Electromagnetic spectrum 177 178 430 
Electro osmotic treatment 207 
Electrophoretic test 160 172 
Hei sine indica 331 
riimination of allergen 199 
diet- 168 186 167 193 199 72817 800 IT 850 
test 156 

Elm 2S7 258 385 529 IT 
Elon 895 

Bin us 263 533 ff 537 
Emetine 205 323 ff 390 663 743 893 
Emotional anaph>laxs 77 
Emihj'ema cardiac 604 
mediastinal 596 
pulmonan 605 ff 633 
lit asthma 582 ff 386 692 fi 691 
a'thmatoid 622 
subcutaneous 593 596 873 
Lmulsif>ing agents 401 
Enamel 89o 

Encephal tis 26 454 809 
Encephalomalac a 789 809 
Encephalom>el tis /91 808 
Endarteritis obliterans 827 
Enders test 436 434 
Endo allergy 118 

Endocarditis (endocardopathj ) 97 6O3 829 

Endocervic tis 64 

Endoenne allerg> 131 836 

Endocrine d>8function 52 

Endocr ne glands 66 /O H9 129 134 572 748 

Endometritis 64 

Endometrium 131 856 

Endoj hthaJmitJS phacoanaphjlact ca 125 820 
Enfleurage 561 

Engl »h planta n 260 275 329 ff 553 536 
English r>e grass 263 

Entertis 61 496 672ff 743 ieeafroGastroentenlis 
Enteritis chronic regional (cicatr zmg) 676 
Enlerovaccmation 207 441 ff 
Enuresis 74 297 303 833 
Environmental control 200 238 
Environmental influences 42 71 235 768 
Environmental tests 194 628 
Eo«m 396 418 ff 893 

Eosmophilia blood 99 106 131 138 352 553 481 
493 615 619 ff 659 ff 662 ff 682 760 / 72 
776 806 823 833 ff 860 866 
tissue 100 483 492 502 S83 3S8 662 675 677 
776 816 818 829 843 
tropical 664 
Eos nophilic cvstitis 833 
Eos nophilic gastrit s 670 
Eosinophilic granuloma of bone 99 
Eosinophilic intestinal catarrh 672 
Eosinophil c lung 662 
Eosinophilic pneumonia 583 660 ff 
Eosinophilic proctitis 672 
Eosinoph Is 100 103 760 

tn conjunctival secretions 100 8I3 ff 
tn feces 100 675 681 ff 

in nasal secretions 100 495 494 ff 302 316 823 
III «putum 100 584 390 614 625 63? 662 853 
in tis'ues 88 89 99 
tn urme 100 849 852 ff 
in vaginal <ecretions 860 

rphfdnne 60 76 197 225 363 ff 498 560 650 ff 
651 756 831 853 873 893 


nose drops 184 226 32-) 394 539 
sens, liv t> to 525 ff 325 590 594 320 92 
Ephemertdo 242 
I^hetomn 60 

r picutaneous test see Patch test 
Epidermal substances 239 5eeo2jii Dander Feathers 
ffair animal Hdes Wool 
Ep dermatitis 692 
Epdermtis ^8 692 
mfect ous 755 ff 
Epidennol) SIS 395 

Epidermophytids 126 474 ff 782 784 
Epidermophytin 476 
Epdermophytoss 389 473 
EpiglotUs 562 

Epilepsy 39 82 122 297 806 851 
Epimucous test 384 

Epinephrne 37 56ff 76 170 196ff 211 225 363 ff 
582 681 781 831 
allergy to 133 134 350 
eye drops 183 
iontophoresis 38 39 
nebulizer 185 223 562 630 633 873 
nose drops 483 ff 
moil 225 3tl 632 754 
therapy intravenous 4S6 632 
subcutaneous 226 483 562 629 ff 661 683 734 
/80 873 
Episcleritis 819 
^status 327 

Eijumo encephalomyelit s vaccine 304 
Ergodennalosis 692 
Ergot 323 ff 

Ergotamine tartrate 60 223 226 736 793 799 832 
Ergotonne 60 
Erysipelas 63 212 
Erythemaannulare 124 
rheumaiicum 844 ff 

Frythema mduratum (Paz n) 439 775 
Erythema multiforme 27 297 304 319 323 326 337 
342 422 773 783 
Erythemao/ ninth day 337 342 ff 
Erythema nodosum 27 319, 689 775 783 
Erythema toxKum neonatorum 866 
Erythredema eosinophilic 776 
Ervthroblastosis fetal 122 364 366 369ff 867 
Erythrocephalalga 799 
Ery throderma desquamativa 727 
Frythromelatgia of head 831 
Erythrosm 893 
Esbach s reagent 893 
Esenn 60 229 SIS 
EEophag:us allerg c diseases of 668 
^01 hy Wis 688 
Ester gums 893 
Esters 895 
Estivin $39 
Estradiol 131 802 8O3 
Estntt 134 

Estrogenic substances 128 ff 319 372 802 833 ff 
863 

Estrone 131 836 
Ether 88 227 486 893 
intramuscular 632 
rectal 227 633 ff 
spintsof 903 
Etbmoiditis 64 
Ethylacetate 893 
rthylammobenzoate 390 
Ethy I gasoline 404 
Ethyl mercury chloride 896 
Ethyl merany phosphate 896 
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Elhj lene dichlonde. 895. 896 
nthjtenedi'ulfonale (allergosil). 227 fT 
Elhiljyorsvprareiyin. 631 
Etiologic agents. 236 

rucal\-ptus {Eiifahplus}. 259, 2S2, 385, 531,66# 
oil of. 896 
Fugenia bu'h, 3S1 
Eugeno). 395 
Euglobulin lOS. 134. 352 
Eupaleniim. 272 531 
£i(rp/(d. 275 532 534 if 
Eustachian tube 491.822 
EtTjns’ fofution. Ill 
Ecergreens. 257 
E\ipal. 3C4 

EMsceralion pc'topcratKc. 372 
Exanthin 452 
Cxerlicn asthrra. .582 
Exertion urticaria. 744. 751 
Exhaust fumes, 71. 73 
Fjihau'lion tt«t 114, 253 
E-xhaustion therapj. 231. 757 
Exophclaxu C8S 
Expectorants, C46 fT , 660 
n.Tplosi\««, 696 
Exposure test, 156 
Fjtlme 247 ff , 260 
E.Ttracts. 169, 170 185,902 
du«t, 167 
food. 1^, 170 
pollen 541 fl 

5ee flfw Allergens extracts of 
Extras) stoles. 297,415, 828 
Extrinsic rhinitis, 487 

Exudates as auto-endogenous allergens. 1 19, 123, 838 IT 
Exudatise diathesis, 721 f! 

E)e. allergic diseases of, 131 813 
os endogenous allergen. 124 
E> e cosmetics, 896 
£}e drops, sensitiMt) to, 394 
therapeutic, 183, 359 
£) e lotions, 896 
E) e shadoi\ , 395, 896 
E)ebron pencil. 395 
£s clash Q>es, 396 
Ej ela«h oinimenls, 395 
E) elids, 398,813 

Fabnes, 172 ff , 198, 287, 386 ff., 399 ff 
Fabnkoid 388 
Face packs, 395 

Face powders, 278, 595, 398, 814. 818, 901 

Facial bones, deformiUes of. 493, 87l 

Fagt, oil of, 896 

Fagops-nsm, 418ff 

Fagopyrum, 418 

Fagus, 258 

False reactions, see Reactions 
Fasciola hepatica, 663 
Fat hen, 275 
Fat soKents, 73, 696 

Fatigue. 76, 77, 295, 297, 305, 415, 422, 801, 809 B. 
837 

Fats, 186 ff , 194 
segetable, 313, 395 
Fasin, 476 
Fasa'in, 836 ff . 854 

Feathers, 168 ff. 176. 184. 199, 236 ff, 241, 389 488 
512. 580, 718ff,770ff,822 
Felt, 239 S 

Female genital organs, 128 ff , 855 
Female sex hormones, 56 ff , 128, 855 ff 866 
Fenchj I alcohol, 896 


Fennel oil of. 896 

Fcitk chlondc. 379, 896 

Feme feme} anidf. 896 

Feme sesquichlonde, 896 

Ferrosulfate. 896 

Fertduers. 67. 277 279. 896 

Fescue (F eslucti) 263 529 ff . 534 i7 

Fetal protejn 12J. 132. 862. 864 

Fever. 129. 29 \ 297. 319. 323 ff . 327 ff , 332, 333, 335. 

337 353 ff 359. 393 
Fever therap), 24, 212, 649 ff . 757 
Fibnilation auncular. 828 
rit'fFu/fr>.244ff.29S,3}0.3SJS 420 
Filaruantigen 481 
Filberts, 310 
Finger grass, 26> 

Finishes 199. 387. 400 ff. 

Fir wood 2m 
Fireliush. 267. 275 
Firew heel. 381 

Fish 144,168 224 242 298,300 306,742 
glue. 196, 245, 312 
Fexative. 8% 

Fixed eruptions, due to drugs 176 319 ff , 321. 323 ff 
32611.331,333. 338. 342 
dire td foods W5 ff 322 
Fbtulence, 297, 666 669 
Flax. 383 

Fbxseed 158. 237 278 
cereal. 309 
Flea 370 ff 
water 244 
Fle<hscale. 275 
flies. 242 IT, 370 ff SSO 
Flit (prop 1. 896 
Flocculation. 78 78. 12* 

Flour 06. 153, 185 209 216 224, 298, 405, 512, 579 
714 743. 896 
bleaches 896 

Flour modifiers, 67. 73 405 ff . 4S9. 579, 786 
Flowers as contactanis 205, 896 
imperfect, 2W, 2^7 
insect pollinated. 247, 255 S . 260 
pertect, 246. 257. 258 
wind pollinated, 247, 255 ff 
Fluorene. 896 
Fluorescein, 896 
Fluorescence test, 249 
Flutter, auncubr, 823 
Flux aluminum, 896 
Flux iron, 896 
Fl>ade (prop >. 896 
Flvsch.210.236 
Focal reaction. i<e Reaction 
FoHicutin, 490 

Focal infection. 12 44. 63. 136 ff . 223, 439, 447, 771 
778, 841 ff . 846 ff 
sH asthma, 443, 674 
dental, 64 
in dermatitis, 704 
in ejedi<«ise, 817. 819 R 
in neurodermatitii, 71S ff 
sites of, 64, 881 
therapy of, 440 
in urticaria, 748 ff 
“Fontanelle" method, 649 
Food addition method, 186 

Foodallergv . manifestations of, 51,217, 295, 297, 876 
modes of acqui^tion of, 300, 679 
nr predisposing factor, 299 
»eed of reaction in, 195, 293 
treatment of. 199, 208, 217, 219 ff , 300 
t)-pes of, 51, 295 ff 
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Fooddiar> 187 197 296 ggi ff 
Food propqstans see Propeptans 
Foods 168 186 296 
tn acne vulgaris 786 
of animal orig n 303 

odor of 112 242 300 30^ 306 4g9 581 724 742 
i« asthma 186 580 ff 639 
comb nation of 50 112 298 £f 766 
as contactanls 300 30* 384 389 703 715 743 
£!S 

indermattis 707 ff 
in ep leps> 807 
tn gastro intestinal allergy 679 
hay fever 299 512 ff 
in infantile dermatitis 724 ff 
us inhalants 300 
tn M6ni&re s syndrome §24 
in m graine 795 ff 
i« neurodermatitis 715 
1?/ plant orign 303 307 
odor of 282 ff 300 48g 581 724 
preparation of 108 112 187 191 ff 298 ff 309 ff 
in purpura 778 ff 
i» rbinopathy 489 
seasonal 295 309 487 
tn urticaria 186 741 ff 
Folhculin 129 

Foreign bodies 616 618 624 873 
Foreign protein therapy 2l2 230 
Forget me not 248 
Formaldehyde 294 401 896 
Formalin 205 390 404 
Formalieed extracts 542 
Formic acid 896 

Forssman antibodies 60 U3 789 
Forssman antigen 117 122 
Foahay reaction 359 ff 437 469 
JVttindJJjAC mATO 3.95 
Fo^^ler8SoIutlon 896 
Foxtail grass 265 531 s33ff 
Fracture of r bs 600 
Francis test 436 
Fransma 268 

Fraxmt s 258 529 ff 532 ff 
Freckle creams 395 
Freitesl 436 4^ff 
Frostilla (prop ) 896 
Fru t free diet 187 
Fru ts 224 244 ff 293 3l0 318 
citrus 187 287 310 385 672 735 
peel 896 

as contactants 305 384 
extracts of 158 166 298 
Fuchsin 896 
Fume lest 1 74 

Fungi 118 136 283 386 875 
edible 311 

spores of 288 ff 579 ff 718 817 
Fungiimperfecli 284 474 
Fungicide preparations 388 
Fungous diseases 115 284 ff 474 7M ff 744 
Fungous infection as pred sposing factor 64 f6 388 ff 
478 704 ff 734 
Funnel breast 592 ff 
Furfural 896 
Furniture 194 200 399 
poilsA SiiS 

Furocumanns 384 418 42o 
Furs 240 ff 400 488 818 896 
Furunculosis 63 
Ft sartiim 285 ff 
Fustic (yellow Mood) 896 


Gaerlnena 268 
Gaitlardia 209 383 
Gallahte 896 

Gallbladder allergic diseases of 39 312 633 /46 ff 
drainage 62 687 
Gama grass 265 
Game htods 306 
Ganglia cervical 588 
Gangrene of extremities 136 
Garfic 282 ff JOO 584 
Garters, 401 402 405 
Gasoline 404 896 
Gastric cr sis 668 
Gastntis 670 ff 

Gastro enteritis as predispos ng factor 47 5’ 6’ 64 
73 222 299 311 ff 679 ff 745 
Gastrointestinal resorption 46 ff 53 63 311 ff 
412 553 ff 663 679 745 

Gastrointestinal tract 295 30l 417 ff 521 582 
666 741 745 ff 
«« children 61 876 

Gaslro intenmopathies d agnosis of allergic etiology 
of 168 186 681 
(.rathogenesis of 679 
3\mp(omatolo^ of 866 
tKerspy of 632 
Gastropathy allergc 665 668 
Gastroscopy 670 682 746 
Cebtm 299 307 308 312 
extracts 22o 
General aching 297 810 
General toxin test 449 
Gentian violet 896 
Cermaphic influences 71 
Geologic influences 71 525 377 (1 
Geranium oil 396 
Germicides 404 ff 
C^rmotoT tSo 
Gi/lueberempfinJltcl keit 443 
Ginger 311 896 
oil of 896 
C ngivit s 871 
Glanders 466 
Glare 422 
Glass Moot 432 434 
GlassMorl 275 
Glaucoma 820 

Globul n 108 109 ff 134 139 ff 
immune 333 484 

Glometulonephnus 32o 332 ff 338 827 832 ff 
835 849 tr 

postscarlatmal 27 121 443 S 449 850 ff 
Glossits 332 666 663 
Gloves 388 ff 402 ff 478 
Glucoascorbic ac d 68 
Glucose 224 339 363 634 648 68* 
tolerancesKneurodermatitis 56 m 716 
Glue 245 484 694 896 
Glutamic acid 808 
Glyccrn 408 542 896 
ol 896 

Glycerolated extracts 542 
Glyctphagts 244 

Glycynhixa 47 48 220 ff W7 679 

Giyplal (prop ) 896 

Gnats 37J 

Goat hair see Ha r 

Goats milk see Milk 

Gold compounds 66 319 323 343 419 837 
Gold sod um thiosulfate 896 
Gold dust (prop ) 896 



INDEX OF SUBJECTS 


949 


Golden crownbeard, 743 
CoWenfod, 247. 255. 272. 529 ff 

Conadoiropin. JJJ, ?05 

Gonorrliea, 466 
Goo<e- fal of, 306 
feathers, Feathers 
meat, 306 
Goose grass, 53 1 
Goo«eberr\. 310 
Coosefooti 267, 273 fl , 532, 537 
Gout. 522, 744. 747, 847 
Graafian follicle, rupture of. 132 860 
Cram, infested, JO, 113. 243 1? 

Graira pra'N 265, 532 fl. 

Graminol. 509 

Grande ana pkyloxi' otimentoire. 673 
Granulocxloperiia. 318, 323 fl 327 ff 33t. 133 341. 
837 

Granuloma, dental, 63 ff 
Granulomatous structure. 97, 342 
Grape. 310. 384 
Grape/ruii, 3S4, 743 
r«el oil, 896 
Graphiie. 896 

Crai«es. 2S9 
pollen of, 24S ff . 260 
Grease «ol\enls. 896 
Greases, 896 

Grea«enood. 275, 532, 535 
Grenznij-s, 230 5,430, 645 
CrmUea banksit, 3S3 ‘ 

Gnppe, 51, 63 
Croup testing, 158 ff 
Gupidines, 896 

Guinea pig, anaph) lass in, 1,42. 47,83, 84, |I7 
hemoglobin, 484 

Gums, wjsetable, 280. 312. 393. 397 ff , 403 
esters, 4C0 ff 
Gun 6rea«e, 897 
Gun powder, 897 
Cutta percha, 897 
Gutta sjac, 897 

Gimergen, see Ergotamine tartrate 

H subsUnce, 37. S3, 87, 103 ff, 142, 232,410 416,431, 
752 ff 

Habituation, 35, 231 
H3clben>,258,530 

Hair, animaJ, 146, 182 ff. 184 ff, 237, 239, 2*0. 388, 
398, 489, 512,814, 822, 897 
dre<iings, 395 

d>es, 205, 395 ff , 815, 818, 822, 897 
lacquers. 396, 398, 897 
fotions. 395. 897 
on, 395 

plants, 432 ff, 488, 524 
tome, 395, 894, 897 
wa\ers, straighteners, 395 ff , 399 
Hairpins, 40l, 402. 405 
Halaaone, 108, 294 
Ham. 306 
Hand gra«, 262 
Hand lotions. 395, 401 
Handles, 359 
Hangings, 399 

Hapamine, tee Histamine azoprotein 
Hapteniaation. 2, 12. 13, 32. 43, SI, 74, 116 ff . 204, 
316 ff, 333, 373, 700, 837 
Haptens, endogenoui. 78, 120 ff , 132. 862 
exogenous, 11, 45, II5, 116, 118, 133, 317, 373 
Hard rubber. 402 
“Hardening” of shin, 35, 232, 699 


Hat glaatn^ sizing. 897 
fbx asthma, 508 ff 
Ilai lexer, 39, 77, J42. 808 
age ot onset of, 14 4l.522ff 
inanimaU, 15, 16 
associated allergens in. 512, 552 
in children, 871 
course of. 522 

diagnosis of. 168. 182 ff . 623 
equivalents. 519 ff 
etiologv of, 610 
experimental. 510 
exposure /actor in 514 ff 522 552 
historv form for 884 
htstorv of 3. 50S 
incidence of. 79 ff 260. 513 IT 
nonspecific factors in 513 532 
due fa odors 281 611 
treatment of 561 
pathogenesis of '13 
pathologv of 516 
plants produang 255 
predi'posing factors in 57. 513 ff 
predisposing to food allergv. 299 513 
prof'hxlstii of nonspecific S39 ff 
specUic 541 ff 
racial predisposition to. 514 
s\-mptomatol(>g> of. 516 
testing m. 538 
Iherapv of 142 V39 
“boater” method, 547 
in children 558 871 
causes of jailure, 551 
coseasonal intracutaneous. 548 
oral. 555 557 ff 
subcutaneou' 547 ff 
deallerguatjon 540 0 
hvposensitization 540 ff 
oral. 208. 219 652 
parenteral, 209 645 
perennial oral 535 558 
subaitaneoua. .^8 ff 
preseasotial intensive 214 546 ff 
oral, 555, 556 ff 
subcutaneous 545 ff 
results of. 551 ff 558 
“fush’’desensiluaUon 541.547 
subbngual, 538 ff 
sixnplomatic, 105 226. 230, 659 
of unknown origin, 528. 538 
Hazel, 259, 533, 536 
Headache allergic. 297, 791 
vnscular, 230. 794 ff . 800. 831 
Headgear, 703 Seeaho Chthtag 
Hearing, irapairraenl of, 797, 823, 825 
Heart, 827 
block, 828 

disease, see Cardiopathv 
Heat, 153. 416 
cabinet. 364 
test, 180 ff. 

unicaTia.231,415 ff , 751 ff . 757 
Heat and effort s>'ndrome, 416 
Hel^ium, 383 

Hehanlhus anitttttS, 272, 5K>, 532, 535 
Helium, 630, 6^ 

Helnunthiasb,, cutaneou*. 663 
Befinittlhosportum, 285 S. 

Hemateme'is. 326 ff , 671 
Hematoma, 354 

Ibmatopoietjc sv'stem, allergic diseases of, 349. 836 
HematcgioiphvTln, 418 
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Hematuria 293 297 330 3 d 7 849 
Hemianaph>lax)s if) 

Hemianopsia 760 797 ff 803 
Ilemicrania seeMigra ne 
[Jemtleuca oltVMe 243 
Hemiplegia 225 297 791 808 
Hemoclast c cns s 38 101, 121 194 684 
Hemoglobinuria parox\smal 121 411 854 
Hemoglobinunc fever 8o4 

Hemolj (ic anemia acquired 122 136 37^ 3?1 $36 ff 
congenital 367 

Hemoljtic disease of the newborn 36? 

Heraoptjsis 624 

Hemorrhages 297 313 318 326 ff 
m ha> fever 521 
Hemorrhoids oa 

Hemp true 267 276 ff 287 a30 533 
western s aler 267 273 
Hempseed oil 897 
Henbane 275 
Henna 815 897 
Henoch s purpura see Purpura 
Hepar n 87 10a ff 
Hepatic djsfunction 62 102 
Hepatic veins 84 87 
Hepatit ♦ 32' 332 877 
Hepatopalhj 684 5«afsoL\er 
HepatosplenomegaU 332 337 
Uerachu 1 333 418 420 
Herb of grace 383 
Herds grass 261 

Hcredit) of allergy 14 ff 18 49 198 
oj predispos ng factor 62 81 
Herpes 439 666ff 774 8a7 
Herr ng 561 
roe 153 

Herzheimer reaction 336 ff 

Ilttlro alltjgit himorrlapqit 3a 

Hetero allergization 40 

Hetero allergy 24 

Hetero-antigens 92 96 211 ff 223 

Heterogenizat on of protein 119 743 

Heterophile antibo^es ste \nt bod es heteronhile 

Heterost ccific deallergization set Deallergizalion 

Heterosj eciffc hymosensuizacion see lifvpo^nsil zat on 

Hexahjdrophenol 897 

Hexalm 897 

Hexamethylene tetram ne 4<M 897 
Hexylrcsorcinol 390 667 897 
Hiccups fetal 866 
Hickory (Ihcona) 2a8 a30 ff 
Hides 239 240 
Highwatershrub 268 ff 

Histaminase SP 105 229 363 4Ia 417 474 7j> 
7/8 ff 861 

Histamine 37 60 92 103 13a 156 41o 583 833 
azoprotein 10a 229 347 4l3 417 497 6a3 75a 
757 804 

sk n test 104 793 ff 823 ff 897 
therapy intravenous 228 7aa 804 826 
oral 104 415 497 

subcutaneous 223 347 410 415 417 497 6a3 
75a 757 799 804 82a 
Histamine susceptible constitution IO4 
Histammic cephalagia /98 ff 
Histidine 103 104 111 443 

Histopatholog} of allergic reaction 9§ 39 See aiso 
under ind viduai d seascs 
History of allergy 1 
History taking 166 3a9 8/9 
sn asthma 627 
tn dermatitis 694 ff 
tn unlicaria 7a3 


ndcus 263 S30 ff 
Holly scale 27a 
Homatiopine 897 
Honey lOS 112 298 314 679 6St 
Honeysuckle 278 
Hop 277 279 282 383 
Hop hornbeam 2aS 
Hordeoli 814 
Oordeum 265 531 533 ff 
Uormodeniron 28a ff 488 
Honnonal endogenous allergy 128 8a6 ff 
Hormones effect on sensitization a6 
os endi^noua allergens 123 8a6 
refractoriness to 24 347 ff 349 
sensitivity to 131 314 807 8a6 
substitution therapy 802 SOa 
Hornbeam 2a8 
Homer s sy tulrome 58 
Horse anaphyiaz s n 8a 
meat 239 306 3a2 
See also Dander Hair S“rum 
Horse chestnut 519 5’6 
Horseflies 371 
Horseneed 268 
Hou<e dust see Dust 
Housefly 242 244 48S 
Hr factor 367 370 
Humdiflcatonofair 639 647 
Humdu 277 
Hunner s ulc^r 853 
Hyacinth 383 
Hydatiform mole 127 744 
Hydrarthrosis intermittent 39 839 
Hydroaaestival* 421 42a 
Hydroa nasals 487 

Hydroa vacciniforme 179 417 42l 4*a 
Hydrocele in newborn 867 
Hydrochloric acid 897 
in treatment 61 301 640 630 
Hydrofluoric acid 897 
Hydrogen peroz de 900 
Hydrogen sul6de 89/ 

Hydrops congenital 367 
Hydtoquinone 897 
ifydrorrhea nasslis 492 
Hydroterpens 897 
Hydtozymercurichlorphenol 897 
Hydrozymcfcurcresol 897 
Hydroxymercur nitrophenol 897 
Hygiene 223 
Hyoscine 60 
Hyoscy amine CO 
Hyoscyamus 323 
Hypeiactdity gastric 741 
Hyperergic inflammation 97 461 790 812 
Hyperergy a 
Hyperesthesa 787 
Hyperesthetic rhinitis 487 
Hypencusn 418 
Hyperdroas aa i3 388 693 
Hypennsul nism a72 650 
Hypersensitiveness allergic 4 8 
bacterial 435 
definition of 4 ff 
epidermal 38 39 
epimucous 38 39 

groiqj speafic 96 109 1/0 239 S ^aj 2 
310 

metallergic 23 
nonallei^ 30 31 
parallergic 25 
polyvalent, 7 25 29 30 
snbdivis ons of 6 
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lUpersensitiseness. tom, irr To^in hNTier^eflaitucness 
>-a<aiIar, 3S. 30. 410 ff., 41 \ 432, 5SS. «>2. MU. 607. 

777 IT , 82S. S32 R 
Hj-persomma. 297. 809 
nlpertenmn. essential. 295. 297. 830 
Hxpcrthvroid t\-pe. 55 

Hxperthx roidi<m. 67. 134. 225. 572 639 675. 74S 
Hjpnofis effects at. 76 ff 
H\-pnotics. 897 

Ilxpo-aciditx. sa«tric. 56. 61. 193. 222. 301, 631. 716. 

745 

H>-po-erfrx . 23 

Ilj'poglottic lanngilia, 562. S73 
Ih-pogUtrema. 55. Ill, 521 572. 756 WU 
H\-poph>eectom\, 56 
lUposensitixeness allergic. 23 
definiUon of. 4 ff 
metallergic. 27. 30 
nonallerpc. 35 
parallergic, 27 
H\'po‘ensiti 2 ation. 140 
bronchial. 210 

compared to deallergualion. 92 ff . 201 

nitancouN 172, 204 

dangeKof,210.217 4S4 6S2 

tpiderrral (peroitaneousi. 205, 690 ff . 705 

epiirucou* 207 

eipenrrenlal Is'is of. 91 

hetero*pecific. 92. 211 

intracdtaneouv 203, 690 

intramucous. 209 496. (01 

latramuseular. 204. 379 ff , 70> 

rnecbani<'ni of. 23. 201 

m<t3tpcci£c. 30, 230, 642 ff 

nasal, 209 

non<peafic. 30, 211 

oral, 207, 300 ff , 334, 3S0 ff . 394 

nclal, 2C9 

speofic, 91, 19^. 202. 757 
subcutaneous, 203. 371 ff , 439 ff 641, 705 
Hipotension 296. 297. 831 
H>'poth>ioidi«m 57, 572. 639, 74.'4 
Histencal tacbjpnea. 624 

Ichth 30 l. 597 
Tchlhiosi*. 55, C93 

lcteru«. 63, 136, 325, 328, 332, 337 ff . 419. 860 
grails neonatorum, 367 
“W", U. 126 137. 47* ff. 777. 732 
IdiO'iTicra'Ogen. 8 
Idioswcra'i, 18, 316 
Ileum. 673 ff 
Imbicoll. 312 
Immunitv, 18 
and allergi. 18 ff . 97. 690 
end anaph'i lasis. 19, 20. 22 
anti infectious, 19, 435 ff , 446 
antitoeic, 19, 23. 435 
iafhergic, 22 
innate. 35 
local, 23 
passiie, 19, 23 
■inJ reinfection, 19 
in sj-phihs, 97, 445 ff , 470 IT 
in tuberculosis. 19 5 , 97, 445 ff . 457 IT. 
Immutiizalion, 19 
intracutaneous, 690 ff. 
inUanasal. 442, 496, 691 
mucosal, 69l 
oral, 207 ff, 441 ff 
pereutanecus, 690 ff. 

Iromuno-catali-sis, 108 
Tmmunotransfusion, 442 


Inccn^ 282 

Inculiation (allergizalionl penod, 14, 42, 45, 46. 83 
90. 136, 351. 357. 444 
Indian gum 281.312 
“Indian hair tonic”. 271 
Indicanuna, 610 
Indigestion. 297. 669, 677 
Indign. 897 

Indirect method of testing, 171, 360 
Indnic. 897 

Industnal dermatitis, 478, 692 ff 
Inecto (prop i. 897 
Infantile dermatitis. 39 720 
<iRd asthma, 611 ff , 721 
constitutional ti-pes in, 721 ff 
diagnosis of, I6S. 727 ff 
and neurodermatitis 712. 721, 727 ff 
pathogenesis of. 11. 29. 242, 3(U, 310, 359, 724 
s) mptomatologx nt, 721 
therapx of 728 ff 

Infantile ecsema, lee Infantile dermatitis 
Infeclants 43S 

Infection local set Focal infection 
«ij piedi'posirg factor 63, 330 392. 418, 573 S , 
7JI 

sulichmcal, 43S 
Intectiousa»ihma, w \sthma 
Infectious diseases acute 122 lib. 444 ff, 446 
chronic. 136 ff 44^ lT 467 
Infectious sinusitis, see Sinusitis 
Iniestation as pmli^pcxing factor, 83. 66 
Intlammation allergic 97 99 
allerpc'bxpererpc 97 ff 
palherpc-hxpcrere'c 97 
Influenza. 43V. 442. 454 
vaccine. 3iM 

InHuenza liacillus test 416 454 
Infra red raxs 177 6 421 
lhcrap>.497, 507 
InfratubercuUn atlergv 463 
Ingestants, 295 
Inhabnts, 168 201. 236 
as cause of asthma 578 IT 
os cause of conjuncliMlis. 815 ff 
ot cause of rhinopathx. 4S8 ff 
Inhalation test 185 ff 
Inhibtns. 113, 143 
Injectants. 115. 335 
Ini bush, 275 
Ink. eiadicators. 897 
Inks. 400. 402. 488 897 
Insane, alfercs lo, 82 

Insectindes. 73. 278. 294. 404, 420, 694 ^ ^ 

Insects. Irttes and stings of, 66, 370, 742, 767 
fragments of, 242 
Inseositiveness. meiallcrgic, 30 
nonallergic, 35 
parallergic. 27 
Insomnia 297, 809 
Insulin, antagonist 133, 347 
effect of, 56 

hjTierscnsitixeness to. 133, 144. 319, 344, 581 
“rush” desensitizalion in 214 ff, 347 
tbeiapx of, 228. 347 
hpod>'Stropb> , 345 S 
reactions, 344 ff 
lesistance, 133, 347 ff 
shock Iherapj , 225 ff , 653. 756, S(M 
thcrapv, 63, 224, 313 ff, 425 ff, 635 
“thrust”, 225 ff 

Interstitial keratitis, 471 ff . 818 
Intertrigo. 479, 704 
“Inte«tmal” asthma, 672 
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Intestinal atonj 62 
Intest nal catarrh eosinoph lie 872 
Intestinal flora 61 64 fl 106 IIS 301 ff 420 424 fi 
438 ff 496 ff 642 

Intestinal hemorrhage 671 676 86611 876 
Intest nes allerg c d scases of 672 
Inteslinopath> allcrgc 665 672 
Intine 247 ff 
Intolerance 5 31 316 
Intoxicat on as predisposing factor 63 576 
Intracutaneous test 2 157 ff 161 682 
dangers of 157 ff 196 483 ff 754 
precaut ons against 197 
Intraderm 172 

Intradermal test see Intracutaneous test 

Intramucosal therapy 209 ff 

In trath Oracle cond lions simuht n" asthma 622 

Intravenous test 182 

Intr nsic asthma see \sthma 

Intrins c rh nitis 487 

Intussusception 673 

Iodides 67 

sensitivity to 201 319 321 ff 323 ff 
l« therapy 6al ff 

lodne 67 116 117 Uj 169 216 318 323 390 598 
772 786 897 
tincture of 897 
Iodine bush 275 
lodob smitol 897 
lododerma 322 652 

Iodoform 45 107 109 145 153 390 897 
lonizaton nasal 499 560 
Iontophoresis n 38 99 
ep nephrme 38 39 
histamine 688 753 

Ipecacuanha 2/9 323 fl 581 647 619 87317 
Ind um chloride 897 
Ins 383 

Intis 210 317 819 
Iron 897 
Iron chlor de 897 
Iron sulfate 897 
Ironbark 259 
Ironivood 2s8 

Irradiat on therapy 230 See also Infra red therapy 
Ultraviolet tberapj X ra> therap> 

Irnlabil ty 297 305 422 809 871 

Irr tants primary (occimat onal) 177 198 692 

Imtalion nonspecific 72 

Isnglass 312 

Isohemagglutination 121 ff 412 
Iso immunization 122 363 fl 867 
fsosensitization IZZ ido if S6T 
Istizin 897 
Italian rye gni's 263 
ha 260 268 ff 530 ff 

Jadassohn Lew andow sky lav 97 446 468 471 
Japanese hardwood 383 
Jansch Herxheimer reaction 336 
Jasmine blossoms 184 278 281 511 513 561 
synthetic 396 
Javelle water 404 897 
Jennenzation 204 
Jerusalem oak 275 
Jewel shortening 313 
Jewelry 375 401 403 
Johnson grass 263 530 ff 536 ff 
Joint diseases allergic 97 319 838 
rheumatic and rheumatoid 841 
Joint grass 263 
JO Roach powder (prop ) 897 


Jh^hs 238 ff 529 ff 531 ff 537 
Juncaceae 260 
June cold 309 

June grass 233 262 529 ff 132 ff 
Jumper w) 259 531 ff 534 ff 

oil of 897 
Jute 74 279 


Kahli 383 
KamiC 897 

Kapok 196 199 237 277 287 288 4SS 822 
Karaba 312 

Kaiayagum 28! 312 403 
Karl ol mum 897 
Kentucky 1 lue grass 262 
Keratid 126 736 ff 
Keratin 12 126 443 716 ff 
Kerat tis 123 338 
interstitial 471 ff 818 
Keratoconjunctivitis 817 
Kecatoconus 819 
Kemicterus 367 
kerosene 293 897 
K dnej as food 307 
hypersensitiveness to 109 121 851 
Kidneys 342 849 
KiU It (prop ) 897 
Knotgrass 265 
Knott technic 643 
Koch phenomenon 21 446 453 457 
Koclus 273 532 ff 537 
Koebner phenomenon 393 
Kramcna 667 
Kreme OSoy 729 


Lab) rinth ne reaction /93 823 ff 
Lac dyes 898 
Lachnanthes 418 
Lacquers 173 373 386 400 898 
hair see Hair lacquers 
nail see Nall pol sh 
Lactalbumm 108 304 ff 
Lactic oats 755 
Lactose 424 429 439 
Lake flies 243 
Uke« 898 
Laketine 898 
Lamb 297 306 

Lamb s quarters 273 ff 529 ff 533 S 

Landry s paralysis /91 

Lanoin 330 388 395 719 818 898 

Lard 192 306 ff 898 

Larocaine 898 

larva m grans 663 

Larvex 85® 

Laryngeal edema 312 336 353 561 7j8 ff 
Laryngitis hypoglottic 562 873 
Laryngopathy 501 
Laiyngotracheitis 590 
Lashes art ficial 395 
Latent per od jee Incubation period 
Lateral head low posit on 498 
Latex 898 
Laurel oil of 898 
Laurylsodiumsulfate 401 697 
Lavender olof 203 396 418 667 898 
l.axatives 73 318 649 
Lead 85*8 
salts 898 

Leather 66 73 287 388 399 ff 898 
] hytids 478 
Lmtliin 309 
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Upimes, 187.309 
Lenion.300. 3l5fi.3S4 (7., CCS 
oil of. S9S 
peel, 176 
Lemonwood, 3S5 
Lenscale. 275 

Lens protein. 1C9, 113, 125 

Lenticular opacibes. 82J 

LentiU. 1«. 2S3, 295. 309. 322 

LtfiJoplfrj, 242 fi 

Leprids 7S2 

Lepromin. 46S 

Leprosj-, 457 

Lettuce. 224 

Lencerma. 99. 122 

Leucemoid reactions, 325 

LencocMic formula. 101 

Leucopenia. 325. 327 fl . 331. 357, S36 2 , 866 

Leucopenic index, lOl, 194. 296 

Lcucorrhea. S60 

Le%-unds. 126, 137, 479 

Le^Tirin, 479 

Libman Sachs sjTidrorr.e. 7*7 
Lice, 370 2 . 3S0 
book. 244 

Lichen planus alspical, 700 

Lichen scrofulcKsoruin, 45S, 783 

Uchen simplex chronicus tMdab. 399 710 

Lichen svphilitinis, 7S3 2 

Lichen lnchorh%-ticus.475. 783 

Lichen urtiatus. 61, 194 222 297.315 2 611,752. 

757 2 862 2 
Licence. 89S 
Light. 417 
deRnatitis, 124 
dennato*es, diagnosis of 422 
filters, 176. 177 2 

h>-persensiti>-eness. 57 153 417, 778 817 
pathogenesis of 417 
5>mptORutoIog> of. 421 
tests for, 177 2. 422 2 427 iT 
treatment of. 223, 231. 423 
_tinicaria.421, 752 
Lightproof preparations 430 099 
Jjiufirum, 259, 278. 511. 663 
Lilac, 281. 511 
cold. 511 

liU {Uliiim), Sll 
rash. 3S2 
Lime, 898 
Limes, 384 
Limocene. 384 
Linalool. S9S 
Lmden, 259 

blossoms. S.. 511,561 
laning: clothing, 399 
shoe, 338 e. 

Lmoreum, 278, 402 
linseed, 278 
.oQj 2*8, 282, 694, 89S 
Lipoid proteinosis. 426 
Lipoids, 43, 108, 116 2., 313. 473 
endogenous. 120. 127. 473, 788. 791 
Lipstick, 1 72, 395 f: , 397. 666. 675, 743, S9S 
Liquor carbonis detergens, 898 
liquor sesquichiorab, 89S 
Listerme, 898 
lithol red. 898 
litomosoides antigen, 481 
liver, allergic disuses of, 130, 634 
in anaphv taxis, 87 

disease oi, 99, 122, 417 2., 423 2 , 736, 746 2, 


tfs endogenous aiiergen, 63, 119 2, 127. f34 
extracts 56. 99. 109 

hjpersensiliveness to. 105. 20S, 343, 836 
IK therapi 421 2,644,653 
as food 307 
function of 62, 224. 6S4 
Laai3«is. 481 
Lobelia, 294 
Lobmol, 376 
lx>b«ler 306 747 

Local ane<thetic agent*. 344. 392 656 2 , 813 
Locust. 244 
tree 2v9 511 561 
Locust bean gum 312 
LocitVr's svmlrome. 600 662, 760 
Louixood SOS 

Uitum 254 263. 530 2 . 53 1 2 

LanckixJrput 279 3S3 

Lotum* 278 706 719 732 755 

Lou<icides. 38S 

Lozenges 667 

Lua'mm. 559 630 651 

Luetin. 169 471 472 iT 

Lugol's solution 833 893 

Luminal. 898 

Lung allergic di»ea«cs of 660 
penu'ion experiment 2. B7. 9l 2 . 21S (1 , 553 551, 
660 

Luotest. 472 
Lupus. 457 459 

erMhenuto«U' 422 424 427. 639 776. 833, 815 ff. 
vulgaru. treatment ol 466 2 
Licopodium. 279 579 *81 
L>STanum 469 
Lmph nodes, 89 141 196 
Lioiphadenib*. mediastinal 624 
Limphadenc^lhi 118 325. 32$, 331 335, 337, 355, 
W7. 866 

tuberculous, 573. <V19 ff S73 
L>'mpbol>la«totRa. 99 122 
L\mphoc>le i» antibody lormabon. 140 ff 
Lixnpbocvles. atjjKcaJ 23* 

Lvmphog^uloma inguinale, 41$. 783 
Lvdiphogranulorna venereum 436, 439, 469 
Limphc^nnulomatosJ* inguinalis 469. 744 
Lvxnphopalhia venerea 437. 469 
Lvopfuluabon. 142 144 166 542. 547 
Lv-'ins. 19, 139 
Ljsof 390 405. SOS 
Lvwzynie, 516 

Macaroni, 224 

Maca-sar nood. 355 

Mace, oil of, 898 

Jfaefurj pomtf«T<i, 358 

Macroshocks. 16. 93 

il4ierosponttm, 289 

^lacular edema, 821 

2ilagnesium ik sLan, 715 

Magnesium sulfate, 62. 632, 649, 803 

SLihogonv, 2S0. 3^ 

Mahv^Ii.383 
2ilaiden cane, 263 
“31ale op," leg. 399 
Malaria, 122. 474, 482 
Male sex hormones, 56 
JfaIfem.+43, 46S 
Malnutrition, allergic, 665, 868 
Malta fever, 455 
Manganese oxide, 898 
JfoKgi/erit Ciena 385 
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Mango 382 383 
rmd 667 
T^ood 385 

Mantouxtest I6I 464 ff 

Manwanng Kusama method see Lung perfuson 
exper ment 
Manzanillo tree 382 
Mapharsen 182 294 338 ff 664 
Maple 257 385 529 ff 
Mar gold 383 
Marjuana 276 
Marking nut oil 382 
Maroon 396 898 

Marshelder 260 268 ff 381 330 ff 
Marsh sp te 265 
Mascara 898 

Mask filter 194 638 Se alsoResp itor 
Ight 422 

Masons eczema 693 
Massage cream 393 402 
Mastic 898 
Mastisol 898 
Masto dit s 64 
204 

IMattress 194 199 ff 239 ft 244 277 287 488 312 
628 


Ma> flies 242 ff 
Majonnaise 50 298 303 313 747 
Meadow grass dermat tis 383 ff 
Means grass 263 

Measles 63 353 443 ff 449 460 688 
Meats 224 S06 
Meehan cal stimul 231 432 737 
Mecholyl see Acetylchol ne 
Medicago sattva 266 
Med cat ona 703 
MelanossofRehl 419 422 
Ueluot s alba 266 
Melena allerg c 297 
neonatorum 305 6 6 866 ff 8 6 
Melissa o I of 898 
Melitin 455 
Melons 293 
Menad one 736 

Aleneres sjndrome lOa 228 230 297 793 823 ff 

Menngitis/re serum 808 

Men ngocerebral manifestat ons 808 

Menopause 57 131 490 572 864 

Menorrhag a 521 550 

Menstrual acne sec Acne menstruahs 

’Menstrual allerg> see Allerg> menstrual 

Menstrual dermatit s see Dermatitis menstrual 

Menstrual d scharge 121 128 130 ft 856 860 

Menstrual migraine see M graine menstrual 

Menstrua] toxin 130 SoS ff 

Menstruation 50 52 57 ff 128 229 417 ff 490 
856 

Mental changes 297 303 491 493 517 521 ff 660 
792 798 809 ff 871 
Menthol 364 667 75o 898 
Mentholatum (prop ) 898 
Mercaptens 898 

Mercaptobenzothiazole 492 696 1 
Mercupur n 177 318 
Mercurochrome 898 

Mercury 117 323 ff 391 ff 396 406 478 

Mercury amalgam 333 391 667 

Mercury ammon ated 390 ff 39S 743 814 898 

Mercury b chlor de 66 203 390 ff 405 898 

Mercury (ulm nate 898 

Mercury oxvcvanate 898 

Mercurj jello oxide of 813 815 899 


Merthiolate t ncture of 390 403 899 
Mesquite 257 259 385 532 899 
Metabolcdisorders 735ff 747 ff 
Metal 397 899 
Metallergens 28 512 
Metal erg c hypersens tiveness 28 
Metallerg c hyposensit veness 27 30 
Metallergc insens tiveness 30 
Metallergization 41 
Metallergy 25 23 143 
Metantigen 28 30 230 
Metapheti 390 899 
Metatoluened am ne 396 
Metatoluylene diamine 899 
Meteoroogc influences 69 100 412 514 576 ff 
o« po len 254 ff 515 ff 522 
Metberum ne 323 325 
Mcthol 899 
Methyl acetate 899 
Methyl alcohol 899 
Methyl aniline 899 
Methyl benzoate 899 
Methvl heptinc carbonate 396 899 
Meffty / orange; 809 
Methylprotocatechuic aldehyde 899 
Alethyl sa cylate 899 
Methyl violet 899 
Metrarol 196 
Metorrbagia 131 521 
Mex can fire veed 267 273 
Mexican ten 273 532 l37 
M chief s hydrol 899 
^I crobids 447 782 
M cro inhalator 185 
Kl crolene 404 ff 
McrojhocJts 93 ff 201 219 
M crosponds 474 ff 782 
^Iicrospor n 476 

Migraine 39 4’’ 80 ff 293 297 303 314 336 415 
671 792 

abdominal 668 685 798 
atergc^sisof 793 ff 
arid asthma 612 
in children 798 
diagnosis of 168 798 
a id epilepsy 806 
la hay (ever 521 
hered ty n 796 ff 
menstrual 129 ff 801 ff 856 ff 
palhogenes s of 760 793 ff 831 
prophylaxis of 801 
red 93 803 
symptomatology ot 797 
treatment of 224 ff 801 
operat ve 803 
symptomatic 802 ff 
vascular changes in 794 ff 
>b te (pale) 793 803 
Al giainous equivalent 798 
Mlk 3(M 

COCS 49 60 113 143 168 187 ff 196 217 224 
298 ff 304 561 676 724 ff 769 867 876 ff 
deallerg zation to 220 
foreign sul stances in 298 305 309 724 
hyposensitization to 203 301 484 
fat content of 724 ff 
goats 187 199 304 ff 728 
human 121 123 187 303 670 S6S 
foregn substances in 18 47 ff 301 303 313 
367 520 724 

injectonsof 212 303 ff 643 720 
mares 303 
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Milk, sheep’s, 304 ff. 

substitutes. 199, 309, 72S fl. 

“Milk cni«t,” 721, 723 
“Milker’s eczema.’’ 3S1 
Milk free diet, 189 
Millet, 263, 264 
Millo maize, 263. 265 
Mimosa, 259, 578 
Mineral od. 899 
Miner’s asthma, 622 
Mint. 3S4. 899 
Mirbanc oil, 899 
Mirror plant, 526 
Mistletoe, 383 
Mistol (prop ). 899 

Mites 10. 23S. 241, 244. 280, 370, 3SI, 33<k 60t 

Mithridatism, 207 

Musuda reaction, 46S 

Mohair 240 

Mold allcrgj 

diapic^is of. 183, IS4. 194, 283, 290 G. 
treatment of, 199, 231 

3IoIds, 236 ff. 241, 277. 280. 2S3 ff, 284. 38i, 436, 
512ff .579 17,637, 714,818 
aj ingestants, 3C5, 311 
seasonal incidence of. 289 G. 
sources of. 286 G 
MoIone\ te*t, 451 
.l/eHifjj. 66 283 ff , 479 
Moniiia'-is, 479 

Momliids 474 ff , 479, 782, *84 

Monke>, anaph\l3xi3 in, 85 

Monoben*)! para-aimno phenol, 899 

Monochlor lienzene, 899 

Mononucleosis, infectious, 122, 137, 143, S37 

Monoplega, 791 

3fordants, 3S7, 399 

Uprella 2S9, 531 

Moro test, 171 ff , 464 

Morohuie. 45, J17, 196. 226. 316, 323, 325. 390, 394, 
585, 588. 621, 636 ff, 6S7, 8(M, 873, 899 
3!orus, 258 
Mosquito, 371 ff 

ere^cators, 405 
Moth flakes, 899 
Mothproofing, 3SS 
Moths, 185, 242 ff, 512 
Mouth, allergic disea<«s of, €66 
Mouth nash. 278, 667, 899 
Mucilage, 899 
3Iueor, 2S5 ff. 

Mucoral, 312 

Mucous membrane tests, 182 
Mugixort, 270 ff , 529 ff., 536 ff. 

MulberT%,258 
Mull So), 728 
Mumps 436, 439, 454 
3Iiisca d/>mejltca, 244 
Muscanne,60 
Mushroom fly, 244 
Mushrooms, 224, 311 
3Iussels, 306 
Mustard, 205, 311, 384 
oil, 90, 145, 281, 899 
plaster, 875 

Mulaflor, 66, 425, 427 ff. 

Mutton, 297, 306 
M\algia,412. 811 
of bead, 799 
M\ elitides. 788 

Mjocarditis (m>ocardopathj). 97, 342, 588, 827 ff. 


M>api3. 821 
248 

MjTedetna, 57 

Kacgelipa<««c transfer, 164, 318, 322, 6S9 
Kaftalan. 899 

\'ail polish, 172, 395 G, 397, 813 ff., 822, 899 
remover, 395 
Naphazofi/ie. st< Prnine 
Naphtha, 419, 488, 899 
Xaphthalic acid, 899 
Naphthalene. 2W. 899 

Naphthalene sulfonic acid azo-beta naphthol, 899 
Naphthenol. S99 
Naphthol vellovv, 899 
Xaphthyhrniae, 899 
Narcissus. 3S2 ft 
Narcolepsv . 809 
Narcosis. 227, 364 
Narcotics. 231, 804 
effect on anaphylaxis 88 
Naral diathermv. 499. 640 
Nasal tilters. 560 
Nasal flora, 490 

Nasal immunization 442 469 691 
Nasal polv7*s. 492. 493. 500 501 ff . 534 601, 646 
Nasal secretions nature ol. 492, 494. 502 
staining of. 494 ff 

Nasal test, 183. 197 283 ff . 465. S3S ff 
Nausea 297.315,666 669.823.863 
Necator amencanu® 663 

Necrotichemorrhagic reaction. 31, 33, 34, 88 ff See 
else .Xrthus phenomenon, Shwartzman phe- 
nomenon 
Nembutal 804 
Neoantergan, 105 

Neoarsphenamine 45 50 116 149,153, 182, 294,338 ff , 
561 11.664,743 899 
deallergization to 214 ff 
Neocinchophen. &J7 
NeostiHosan. 837 

Neosynephnn. 60. 184 226 498 559, 633, 651 
Nephnti» tee Clomerulonephntiv 
Nephrosclerosis, 852 
Netihrosis, 332, 850 
Nephrotocin, 850 ff. 

Nerves, penpheral 163 7S9 ff , 810 
Nervous control of tissue reactions, 790 
Nervous rhinitis. -437 
Nervous system. 295, 787 
Nenousnes^ 297, 823, 871 
Nethacetm, 63 1 
Nethamine. 226, 498, 631 651 
Nettles, 434, 533, 535 ff 
Neuralgia, 297, 492, 810 ff 
Neurasthenia, 295 

NeuriUs, 229, 332, 341, 343, 357, 521, 530. 760, SIO ff 
Neurocircutatoiy asthenia, 134 
Neuiodermatitis, 9, 17, 39. 77, 100, III, 194, 297, 
300 710. 819, 857 ff 
amf asthma, 611 ff, 711 ff 
cataract in, 820 ff 

ccmstitutional types m, 55 ff . 716, 869 
and contact dermatitis, 702 ff , 716 ff 
diagnosis of, 168, 716 
and infantile dermatitis, 712. 721, 727 fl 
nathogeneas of, 236, 245, 280, 291. 314, 387. 389. 
688. 713 

seasonal aggravation of, 69, 714 
therapy of, 206, 718 
Neurodcrmite, 710 
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I^euro hormonal regulator) mechan sm 56 ff 748 
827 

Neuro mstabil t> 716 

NeuroJog c man fe tations j; angoneurotc edema 
760 808 

i« hay fever 521 
after serum injections 3a6 ff 
Ncurosjphils 790 ff 
Keutnlization test 115 139 149 
lse\ spapers 399 

Niacm 69 334 336 413 424 498 632 652 736 
800 804 825 IT 873 
Nckel 73 113 153 20 405 668 
Nickel nitrate 899 
Nickel sulfate 43 899 
deallerg zation to 216 
Nicotne 31 48 60 66 831 
Nicot ne salic)late 899 
A cotin c acid see N acin 
Night test 194 628 
Nigrosn 899 
Nikethamide 196 486 
N le blue 899 

.Nryaonl 4.7 113 32,3 XV. 660 837 H.\S 
N trie acid 89“ 

Nitritoid crisis 39 196 214 310 319 341 
Nitrobenzol S99 
Nitrocellu osc 397 401 
Nitrochlor c benzenes 45 
Nitroh>drochloric acd 224 560 
Nitrophenol 899 
N troso-d meth) 1 anil ne 899 
Nocturia 853 
Nodal rh thm 828 
Nonallergic al e gics 74 
Nonallerg e hjpersens tiveness 31 
Nona! ergic hyposensitiveness 35 
Nonallerg c insensitiveness 36 
Nonallerg c palhergy «e Pathergy 
Nonato] ic illerg> S 
Nonseasonal allergic rhin tis 487 
Non®! ee lie fization 72 See alsa Organ detfrwtmt on 
Nonspec flc irritation 72 72s 
Noon unit 543 fi 

Nose drops 184 226 323 330 394 498 506 ff 559 
dangers of 493 499 
^'otlolcus 264 536 ff 
Novocain 153 390 484 561 899 
Noxon fprop ) 899 
Nucleoproteins 507 if 
Nupercaine 390 899 
Nutgalls 900 
Nutmeg 311 
oil of 900 
Nutrit on 67 
Nuts 310 313 
Nystagmus 823 
Nylander s reagent 900 
Nylon 900 

Oak 257 260 383 
pollen of 249 529 ff 
Oakum 900 
Oat flour 280 308 ff 
0 1 POO 

pollen 263 536 ff 
Oatmeal 298 308 

Occupational dermatoses 232 373 399 478 692 ff 
Occupational exposure 72 73 169 200 
i« asthma 568 578 637 ff 
to conUctants 776 ff 198 232 374 381 384 ff 
389 ff 393 ff 402 ff 693 ff 73s 


whay fever 520 526 561 

to nhalants 236 243 ff 277 ff 288 293 8 8 

tn rh nopathy 489 

Occupationa primari irritants 177 198 692 f! 

Ochre red 900 
Oculomotor paralysis 808 
Odors 281 
of an mals 241 ff 
(^blossoms 184 ff 194 511 
05 cause of hay fever 511 
as cause of rhinopathy 489 
chem cal 293 ff 

0 / foods anmal l!2 242 300 305 306 489 581 
vegetab e 282 ff 300 489 781 
trf plant or gm 281 
testfor 185 511 539 

Oede le aUergu} u paroxysttq e d i globe oc datre 820 

0 d omyc n 436 464 479 734 900 

0 1 paints, 900 
0 Is 694 

aromatic 891 
crude 420 894 
essental 173 282 895 

ethma) (voattle) m W 23} 3}t> SSjH 

390 393 ff 489 511 561 
flavoring 896 
odized s98 6S2 
lubricating 176 891 898 
machine 89$ 

11 soaps 407 
sullonated 408 697 
vegetable 313 39s 
See aiiO under individual names 
Ointmenis 706 719 733 
Oleo 259 532 537 
Oleomargarine 311 313 

Olcoresins plant 173 208 ff 280 376 ff 780 ff 
Olibanum 900 
Oive 2s9 532 537 
oil 313 900 
vood 38s 

Onchocerewss 481 

Onion 62 282 298 30s 309 849 

Oophor t s 64 

Ophthalmia sympathetic 119 124 ff 820 

Ophthalmic test 182 5 m also Conjunctival test 

Opates 226 

Op urn 323 325 390 

Opsonins 19 139 

Optic neur iis 356 760 787 808 821 
Orachc 275 S33 537 
Oral cottonseed therapy 377 
Oral dust therapy 209 238 
Oral histamine therapy 104 415 497 
Oral po son ivy therapy 208 ff 380 ff 
Oral pollen therapy 208ff 219 652£f 
Orange 178 298 310 316 384 ff 667 743 818 
flovers oil of 396 420 900 
osageormock 2sS 511 
peel 398 814 
Otangeldye 400 
Otange II 900 

Otchard grass 253 261 262 529 ff s33 ff 
Otgan detetm nation 40 41 54 66 72 819 820 
Organ c acids 315 

Ornsrool 184 278 383 396 489 512 815 818 824 
900 

avoidance of 278 
oil of 282 

Oithoanudo phenol 396 
Oithodontic deform ties 871 
Osthoform 45 153 900 
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Orlhonitraniso!, 900 
O-mic acid. 9CO 
(!Kin\ ts. 2SI 
OsleiU', C4 
OsteomNClitis, 64 
Oslryn nrgtnianj. 25S 
Otitis interna, S22 fT 
Oulis media. 27, 64, 822 1? 

0tnp3lh> , 823 
Otorrhea. S22 
Oi albumin, 305 

Ovarian d>bfunclion, 56 ff , 123, 131 

0%ml3Uon.l2S,132 

Oi jnll. 47 

Oxalic acid, 900 

OxjTtcn, 196, 633, 803 

Oxx'pencedamin, 3S4 

66. 4S/). 4S2, 490, 744 
0\-sters, 224, 306 

P substance, 111, 123. See also Crinaij proteoses 
Pach>derma. 760 
Paint, 73, 402, 404, 903 
odor of. 112, 282, 742 
PaintroQt, 418 

Pahndromic rheumatiara, 841 ff 

Palladium chloride, 900 

Palm oil, 900 

Pana^lutinins 122 

Panallergj, 5 

Pancreatic extract. 349 

Pancreatic insufTicienc>, 61 ff . 301. 746 

Pancreatin, 61 ff . 133,349, 680, 746 

Panic crass (Panieiint), 2C4 ff , 531 

Panonnthalmitis, 338 

Panthesia.900 

Pantopon. 637 

Papain, 104, 279 

Papaverine, 4S4, 636 

Paper, 385, 402, 404. 694 

Paper mulberr), 254, 25$, 530 

Paprika, 311 

Papyiiis pjb\rifeT<i 258,530 
Para red. 900 
Para atnidopheRol, 900 
Para aminobenzoic aad, 392 
Para atrunodiphen) 1 amine, 900 
Fara-acninophenol. 900 
Paradichlofbcnrene, 294, 405 
Pata-di-chromo benzine, 900 
Paraflin, 900 
Riraldehj-de, 636 

Parallergic h>'persensiti>eness. 26, 443 ff. 

Parallergic hypo^nsitu eness_27 
Parallerpc in'ensitiieness. 2< 

ParaUergization. 40 
Parallergy, 3, 25. 133 
Para!)-sis, 297, 356. 787, 808, 811 
Para tnido phenol, 396 
Paramtro benzoic acid, 900 
Paranitrochlorbenzene, 900 
Paraiiitroso-diir eth\ laiiiline, 900 
Paramtrosomeihjla'nihne, 

Paraphenilenediaraine (ursol), 11, 45, 59, 109, 113, 
205, 235. 3SS. 396, 400, 561. 663, 696, 702, 900 
Parasites, 115, IIS. 154, 246, 4S0 
Parasitic allergen. 4S0 ff 
Parasitic allergj-, 136, 137 
manifestations of, 4Sl ff, 744] 

Parasi-mpathetic nervous sj-stem, 37, 58 ff., 569 573, 
582, 790 

Parathormone, 227, 748 


Ihiraihimd extract, 56, 134 
RirathvTOid function. 55, 56 ff., 748 
I^ratoluenediamine 396 
Paiednne, 651 
Parkinson method, 498 
Paronvchia, 64 
Pnroxvsmal rhinorrhea, 487 
Phfsnip 224. 384 ff , 420 
Partbeniutn 381 
Partridge wood. 385 
Paspalum (PitspisJuta), 265. 531 
Ihissue sensitization. Jee \llergization, passive 
Passive transfer li> animals. 13. 145, 171, 481, 670 
5v autotransplantation 154.318 322,689 
by blister tluid (Lrbach Koenigstem). 2. 8. 41, 43, 
136, 145, 160, 155. 165. 170. 171. 329. 346, 382, 
393,415 417 432 ff , 469. 689. 700, 709 
nricfse 136 732 S 

by blood serum (Priusnitz kuestner test). 2. 8, 13, 
31. 41, 61 63. 91, 112, 131, 136, 144 ff. 146, 
165 167, 170 171, 213. 283, 306, 329 336. 348, 
351. 355. 393. 409, 412. 415 417 451 460 469, 
510. 708, 753 

rever«c,61.91 116.148.355 
blood tranrfu‘ion. 41. 145 ff. 213. 354. 510 742 
cellular 145. 150,460 
clinical value of 1*4. 171 
by exudates, J4' 154 
6v mammary route. 48 
reverse, 145 
test. 171.360. 8*4 
transplacental. 48 ff 
Pastes 706 9C0 
Piirlinucd sjlnu. 383 418.420 
Patch abrasion test 1*7 

Patch lest 2 157 172. 182. 318, 373. 378 435. 464 ff , 
477. 479 816 

ronceniraltons used in 7C4, 890 B. 
dangers of. 196 197 
diagnostic value ot 176ff 
pasi-treaiment. 390 
pte-emplov-tnent 177 696 ff 
■prophetic,” 198 
I^thergen, 7 

Patbergicrhinopatbi 4S7,490ff 
Pa thergic Sinusitis 501 
Palherguation, 40 593 
I\ilh«rg>,3. 6 
allergic, see AHergv 
betero-allergic, see Heteroallergj 
tionallergic, 7, 30. 35. 143 
Pathogen-sefective method 440 
Fathoiog> 0/ allergv. 97, 454, 455 See alto under 
individual diseases 
Pathologv, clmical, 101 
Peach. 310 
cold, 509 

Peanut, 145, 148. 293, 309, 310 
ml, 133. 313. 900 
Pears, 293. 310 
Peas, 196, 224. 283, 309, 484 
Pecui, 253, ff. 

nut^3IO 
Pecan scab, 523 

Pejienlotdes Ttn/ruosiis, 10, 113, 244, 381 
PeliosisrheumaUca, 780 
pellagra, 180, 421 
Fellidol. 900 

Pemphigus vulgaris, 763, 772 ff 
Pencedanum oslnilhiiim, 354 
Pencils, 401 
Pen et rasol, 172 
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Penicill n 43 IT 318 
as contaclant 393 
<15 iriKestant 333 
(Jsinjectant 177 335 796 

therapj 429 440 489 507 634 646 648 653 707, 
in ff 837 

aerosol 634 ff 648 653 
ont 635 

Pemctlhum 28o ff 336 627 
Pentamethjlenetetraaol 803 
Pepper black 311 
Cajenne 311 
Peppermint 282 311 
oil 396 900 

Pep'in 61 IT 301 600 680 
Peptone l-i6 217 ff 
sensitivit> to 246 361 4 j 2 685 
therapj 96 
oral 217 

parenteral 92 211 223 601 643 683 
Percutaneous test 160 171 713 
Perenn al haj fever 487 S23 
Perennial allergic rhinitis 487 
Perfumes 395 IT 408 488 666 742 813 900 
avo dance of 278 
oils of 396 900 
Pena] ical infection 64 

Penarteritis nodosa 39 100 325 333 588 662 777, 
80f> 827 829 832 845 ff 851 ff 
Pencard tis 828 

Per pheral I lood vessels 29a 830 
Peripheral nerves 163 789 ff 810 
Per odontal pocket 64 
Per odontitis 64 
Per ostitis 64 6a 

Peritonitis benign paroxjsmal 673 
Perivascular eos no] h lie iniiltratiORS 588 
Perm Aseptic 40a 
Peroral tests 188 
dangers of 196 197 
Peroxide 900 
Persil 900 

1 ersonahty of allerg c patients 74 75 ff 297 716 
tH ch Idhood 7a 869 

Perspiration 74 176 19S 5ee afro S seat ng excessive 
I erspiration art fie al 173 
Persulfates 45 405 
Pertussis 63 436 462 872 
vaccine theraj j 643 
Peterman s insecticide (prop ) 900 
Pet t mat 807 

Petrolatum 3 9 396 815 900 
Petroleum 406 ff 694 900 
Pets 194 200 
Petunia 383 
Phalarts 264 536 ff 
Phenacetin jeeAcetphenctidin 
Phenanthrene 900 

Phenobarbital sensitivity to 298 320 323 32a 326 
jn therapy 226 t! 498 653 707 756 8W 
Phenol 390 396 407 

Phenolphthalein 112 116 148 154 317 fl 321 ff, 
325 32T 900 
Phenothasine 418 420 
Phenvl mercuric iodide 206 
Phenyl alpha naphthj lam ne 901 
Phenyl beta najihthjlamine 901 
Phenjigljcme, 901^ 

Phenjlhydrazine 45 390 
Phenytoin sodium see Dilantin sodium 
Philaddphtis coronaniis all 
Ph lodendron 383 


Phlegmon 63 

PMe I n 2a3 261 II -.29 ff 533 ff 
Phfjctenufes 27 332 81711 
Phona 291 
Phosphorus 294 
Phosphorus tmulfide 901 
Photo allergy 418 
Photobiotrapism 778 
Pholodermalit s 421 ff 
Photographic developers 901 
Photc^obia 422 al7 797 
Photosen itivity 417 ff 778 

Photosensitization due to drugs 323 ff 331 33a ff 
392 ff 418 ff 

Photo°ens tiz ng plants 383 384 418 ff 

Photoscnsiti'ing substances 396 11 399 417 418 

Phthalicacd 901 

Phthalicanhjdnde 901 

Pkscomyceles 284 

Physical agents 409 

Physical allergy 135 228 ff 409 412 799 
Physical hyp^rsensitivcness 3 31 121 13> 409 488 
palhomechanism of 409 
tesUfor !80ff 422ff 751 

therapy of 10a 230 231 410 412 ff 416 11 423 ff 
Physcal urticaria 181 409 411 ff 415 ff 423 427 
431 ff 761 
treatment of 756 ff 
Physostigmne 60 390 
Phytid 474 ff 
Phvtophotodermatitis 420 
Pckles 221 316 
Pckicwced 27a 536 ff 
Pcficacid 393 901 
PeryJ chloride, 901 
Pigeon anaphylaxis m 85 
Pigeon breast 592 
Pigeon grass 264 
Pigment uveal reetxea 
Pigments, 39a 89a 899 901 
P gvveeds 267 273 529 ff 
PiUovis 194 199 ff 239 (1 277 488 628 
Pilocarpine 58, 60 748 752 815 
Pine(P«w) 259 511 529 ff 534 ff 537 
oil 901 

«ood 280 38a 
Pineapple 310 
Piqutrta Irintftta 526 
Pirquettest 153 464 
Pistil 246 
Pitch 418 420,901 
Pitressm 6a3 

Pituitary extract 133 348 802 
Pituitary gland 56 ff 
Pitmtrn 56fT, 133 755 
Placental proteins 132 862 861 866 
Plane tree (Pfa/ani j) 258 488 
Plant dermatitis 381 ff 
peroral hyposens tization m 209 381 70a 
Plant odors 184 ff 194 281 
Plant oils, 901 

Plant products as contactants 44 173 374 432 ff 

901 

as ingesUnts 307 
osinh^nts 246 277 
Plantam (Piantago) 260 267 27s 529 ff 
Plants causmg hay fever 266 
Plaskon 901 
Plasma 363 486 636 
Plasmochin 837 
PUssn adtum falciparum 8a4 
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riastffr of Pan-. 901 
Planter, wall. 901 
Plasticuers. 199 

PIa--tics, 35’. 400. •KM. 40“. 667. 901 
Pljtdixus. 2.'S. 529 fi . 537 
Platinum chtonde. 901 
Pleural 3clhe<ion<. 61)7, 6C9 622 
Pleurij} . 600 
“Pksertomj 656 
PliJij inlerf unelfllj. 2-13 
Plum. 29S, 310 
Pl\-^Tocd 401 
Pneumatic chamber. 655 
Pneumococcal infection*. 436. 452. 661 £ , 772 
Pneumocomosis. 622 
Pneumojnam*. 619. 621 
Pneumoneces medioplexu*. 4SI 
Pr.eumona al'erfic, t/W. 660, 662, 70) 
at>-j)ical. 122. 136, 599. 661 
eo-tnophilic. 5&5 60) d 
infectious. 63. 573 5S6, 599 ff 
loliar. 661 ff 

sen^tiaalJon to pneumococci in 661 tT 
Pneumomlis. S72 
Pneumonitis, rheumatic, 662. 543 
Pneumothoras, 123. 593 fl 
Pcj URnuj. 263 ff . 529 ff 
ccw^r«jii. 263 ff 
prjUnttt. 253. 262. 529 fF . 532 fl 
Irniids. 529 
PodopbjUin, 5S1 
PinitSdffri technic. 619 
PouoT i»-) , 44, 45. 1 13. 205. 375. 667. 694 
dermatitis, 17, 276 fl . S13 
pcophjlaxis of, 375 S 
treatment 07,261, 379 S 
extracts, 158. 378 380. 901 
oral h>*po«enMtizalion to, 20S ff . 213. 3S0|I 
seeds oi, 381 
Foison *^^1 375 S 
Poison sumac. 375 S 
Poke. 279 
PiLshea. auto, 891 
PoI«>he«. commercial, 901 
Poltantln. 509 

Pollen. J45 ff, 155. 161, 168. 183 ff. 205, 216. SIO. 
742. 807.817 ff 
albumin. 250 ff , 520 
tf/allerpenicfactor, 249ff., 255 
allergenic «peafiat) of, 253 
allergc, 4S7, 509 5ee cho Ha^ fever 
antigen h\-drochlonde. 512 
asthma, 51 7 ff., 5 79, 651 
biologic idenlitv of. 253 
chemistry' of. 249 ff 
‘•clouds.” 254 ff , 256 
counts. 524 ti 
dermatitu, 381. 520, 714 
effect on, n/ altitude, 254 ff , 
c/ nealher, 254 tt. 

extracU, 153, 249 ff , 516, 542 ff.. 351 ff. 
combination of, 541 ff., 549 ff. 
slandardiiation of, 543 ff. 
biologic, 544 

ftams' itucrDScopic appearance of, 247 ff 256 
numbers of. 247, 253 ff , 266, 524 ff. 
size of. 247 ff. 
weight of, 248, 2.M 
gro-a appearance of, 247 
oil, 2.^ ff , -'20, SI6 ff 
pn^jeptans. see Propeptans 
surveys, 525 ff. 


tannate 542 

therapv contraindications to, 521, 547 
intraculaneous. 54S 
oral. 552 tl 
results of. 55S 

reactions to. 454. 520, 521, 650, 6Sl 
suficulaneous. 545 ff 
Mil.lingual 55S 
unit. 543 ff 
urticuna. 519 743 
PoUinatMin 246ff.25'ff 
calendars '24 fl 529 ff. 

'Casons. 2'5 ff 
varutton in 525 ff. 
zone* 516 ff . 623 

PoIIino'if 608. See j/ra IIa\ fever 
htstorv lorm tor 884 
PoUptufieptan iherapv. 221 

Polvsacchande* bacterial 16. 108, 116, 120, 139, 
433 ff. 447 4'2 454 4.57 573 
Polv-sem.iti* 82' 

Pontachrome hlu* bbek 901 
PonUr>| black POJ 
Pontaminedves W1 
Pontocame 194, 901 
Popcorn. 30S 

Poplar, 257 ff . 385 fp) ff 
pollen. 248 
roppv-«««J. 311 
oil 593 901 
Po^tdus. 257 ff , 529 ff 
Pork 306,303 

rotphinft.6J,4J7,4J9 «0. 424ff,432, 7163, SX' 
Portal of entrv , 39 ff 44 235 
Po*tmigcainous ‘tage 798 
Poush. 901 

Potassium acetate 649.901 
Potassium ar«eniie 901 
Potassium bichromate. 901 
Potassium bromate 78^901 
Potassium bromide 901 
Potassium carbonate 901 
Potassium chlorate 901 

Potassium chlonde lOO, 227, 755, 805, 825, 901 

Potassium chromate 901 

Potassium otiair. 901 

Potassium dichromale. 464 

Potassium femcvanide. 991 

Potissiucn fecrocvartide, 901 

Fota-siura hvdro^de. 901 

Potassium iodide. 154, 472. 434. 633, 668, 833, 873, 901 
deallergizationto 216 
Potassium nitrate 652, 901 
Polassuim permanganate. 1*9, 901 
Potassium persulfate, 45. 67, 73, 405 B . 901 
Potassium sahcvlate 901 
Potato 224. 283, 309. 334 
Povortv-w^, 269 
Powders, 395 ff , 901 
Ptagtnasul wniment, 901 
Piagmalar ointment, 902 

Prausmtz-Kuestner method, see Passive transfer by 
blood serum 

‘■Pte attack stage” in asthma 
PrecTOtaiion. 139, 144. 539 

Preopilins. 8. 14, 19. 29, 48. 60. S9, 107, 113. 117, 133, 
139, 142, 144, 165, 229, 356, 347,551,541 
Precipitron, 63S 
Predisposing factors, 41, 50, 52 
Ftediiosition. allergic, 36 

Pregnant? , 57 ff , 1 23, 132, 229, 490, 861 
dermatoses, 58, 132, 862 
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Pregnanc> cerum of 132 862 864 
toxemaof 131 132 862 ft 
Pregnandiol 131 
Premenstrual tens on 131 8a5 fl 
Preservatucs 67 169 
Pressure 431 
test 181 

urticaria 182 431 ff 752 
Pressure puncture test 159 874 
Preaention o/allergizatiori SO 67 ff 298 
o/ anaphylaxis 67 ff S3 ff 88 141 229 
Prim n 45 lOS 382 

Pnmrose (Prii/»/a flJconica) 44 45 46 laO 382 668 
754 815 902 
Privet 2a9 511 
cough 663 

Privine 226 498 ff 559 
Procaine 323 344 390 392 657 668 815 902 
Proctitis 61 666 678 
eosinophilic 672 
Procutines 141 460 689 
Proetz method 498 50a 606 
Progesterone 131 
Progestin 132 133 
ProgjnonP 805 
Prog) non D H 349 
Propadnne 60 184 225 498 559 63! 

Propeptan food 190 IT 197 217 
diet 186 190 
specificity of 217 tT 
therapy 217 301 801 
errors in 222 
technic of 220 

Propeptan pollen 219 518 663 
CO easonal therapy with 557 ff 
perennial therapy Kith 558 
preseasonal therapy Kith 55617 
therapy in ch Idren 558 
Frophvlaxis of allergic d scase 19S 
Prop) fene glycol 902 
Prosopts 2a9 532 
ProstatJt s, 64 
Prostigmme 60 SOa 
Protective applications 379 430 698 ff 
Protein h)drolysates 730 
Proteoses 361 
Proteus \i! 452 
Prothrcin 395 496 S07 
Prune 244 385 

Prurigo 39 42 194 387 763 7da 767 
aestivalis 421 423 771 815 
ferox 767 
hiemalis 771 
rnitis 61 767 
smplex acuta 762 
Prmgo dtothisiqie (Besnier) 710 
Pruritus 85 297 312 769 811 857 862 
aest val s 771 

am 297 666 678 770 811 
IB asthma 612 
cholnergc 771 
d It to drugs 323 ff 
hicmal s 771 
treatment of 771 ff 
vulvae 128 131 521 770 857 860 ff 
Pseudobronchiectasis 599 
Peeudoglobul n 108 112 134 352 
Pseudcheredity 54 641 
Pseudopellagra 426 
Pseudoreactions 160 448 450 ff 
Pseudotumor 791 
Psoriasiform parakeratos s 479 


Psoriass 131 39J 689 
Psych c d sturbances 82 787 791 809 ff 
ftjcho allergy 77 

I^ychoneurotcmanifestatons 74 ff 623 716 810 
Psychosomalc factors 52 34 74 I 0 413 488 514ff 
562 570 ff 715 ff 750 ff 
Ps)chotherap) 59 74ff 232 637 640 ff 718 ff 874 
Psyllium 312 
Puberty 58 875 
Pt txtnia gramiHis 292 

Pulmonary conditions emulating asthma 621 ff 
Pulmonars congestion 607 
Pulmonary consol datrons allergic 662 
Pulmonary hypertrophy of heart 604 
Pulmonary infiltrations transient 100 600 618 662 
Pulmonary rupture 595 
Pulp tis suppurative 64 
Pulse rate accelerated 196 293 ff 830 
Pumpkn 248 309 
Purpura 122 293 297 411 778 
abdominalis 676 
dur/e drugs 319 323 ff 326 328 
Henoch s 39 676 ff 779 833 849 
rhcumatica 780 
Schoenlein s 39 780 835 859 
sin pie 778 

thrombocytopenic 325 327 33! ff 341 ff 781 
Pyelitis 27 
Pyelonephr tis 64 
P> orospasm 666 669 ff 876 ff 
It/ newborn 866 
Pyoderma 64 
Pyorrhea alveolaris 64 
F^redine 902 

Pyrelhrum 163 184 237 278 383 488 512 524 
540 P02 

Pyridine ivy complex 380 
Pynfer 64917 7^ 

P) ro 902 
Pyrogallol 902 
Pyrosis 297 666 669 
Pyrroles 420 

Quack grass 264 529 032 ff 
Qualatum 902 
Quercitron 902 
QuercHS 257 529 ff 
Quince seed 312 

Quinine 3l 45 113 ff 116 145 199 20S 216 316 
323 325 3Wff 430 484 489 581 701 90’ 
Qumiarn 902 
Qumone d imme 293 
Qumosoi 902 
Quitch grass 261 


R substance 232 
Rabbit 

anaphylaxis in 83 84 
meat 306 

See also Dander Hair 
Rabl it bush 268 
Racephediine 559 
Radish 384 
Rad urn 230 ff 430 
Ragweed 266, 694 
bur 268 

dwarf or short 2:>3 267 ff 5SI 529 ff 535 ff 
false 268 532 534 ff 

giant or tall 248 2^3 ff 267 ff 381 529 ff 536 

great 268 

lance leaved 268 

praire 268 
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Ragweed, “smooth.” 271 
southern. 26S 
Tia Juana. 26S 
western. 26S. 532 ff . 537 
“Ragweed Ijelt.” 26S 
Rain flower. 3S3 
Ral nut. iS2 
Rape<ecdoil 59S 902 
Rapidol (prop ). 902 
Ra»h extinction test 449 
Raspberrv, 310 
Rat. anaph\laxis in, 85 
Ratanhia. 153 
Raw umber, 902 
Raj grass, 263. 530 ff . 535 ff 
Rajtiaud'ss^-ndrome. 122. ii6.S31 
Reaction accelerated. 351. 453 
delajed-eczematous. 151, 159, 174 ti ,43fiff., 733 
delajed papular, 88. 147, 151, 159 tl .436ff , 733 
di'tant, 147. 151 

erjtheraatous-edemalous, 359 tl . 437 469 
false cegatne inlracutaneous, 170 296 fl 
patch. 175 ff 

fal'e positi\-e intraculaneou-, 169 tt , 296 
patch. 175 

focal. 147. 196. 465 ff . 490 627. 632 

unmedule urticaru!. 17. SS. 147, 159 160 ff 162. 

181. 436 0,733 
itmsune. 453 
tnodence ol, 72. 167 B 
interpretation of. 162 ff . 437 g , 477 
uotnorphic. 393, 860 
paradox. 171 

to pollen oralU administered. 553 
mjected. 550 E 
“recurrent test.” 131 
“retarded." 131 

1<> sltn tests. 160 g . 162 ff , 196 
sj-stemic, 161, 196. 204. 210. 214, 229, 483 ff . 550 ff. 
tuberculm-tj-pe, 17, 151. 163 ff., 436 ff , 733 
Reacti>'e exhaustion, 231 
Reactisat) diumal Mfutions in, 59. 71 569 
seasonal \-anatiORs m, 69 ff 
Reafin, 8, 13, 139 
Record fonns, 879 
Rectum, allergic diseases of, 678 
“Red mo's," W2 
Red raj , 263 
Red sage 275 
Red scale, 275 

Redtop, 253. 262 ff , 529 ff , 332 ff. 

Redwood, 3S5 
Re-eipo'ure test, 156. 317 
Reflex, conditioned, 74, 75, 570 
Refractonness, 19. 24, 94, 231 
Rcbpaing fever. 122 
Renal colic, 297, 849. 852 
Rent-chler, lamps, 637 
Re'cue grass. 264 

Resins, lOS, 282. 382, 385, 396 ff , 400, 403, 902 
Resistance, natural, 19. 35 
Resordn, 107, 334. 390. 400, 430, 496, 902 
Respmtor. 201, 561, 638 
Respiiatorj neuroses simulating asthma. 624 ff 
Respiraton tract lower, B64 
upper, 487 

Reticulo-endothelial blockade, 88. 134, 140 ff. 
ReUcuIo-endothelial svstem, 89, W, 134, 140 ff , 230 fil, 
485, 690 

Retinal allergj, 821 
Retinal detachment, 821 
Retinal hemorrhage, 821 


Retinitis. 517 

Retrobulbar neuntij 80S 821 
Retropharsmgeai abs:e»s. 624 
Rh factor,' 122. 182 3S1. 867 
Rheumatic fever, 118. 777. 827 833. 811 ff. 

Rheumatic jonl diseases 811 
Rheumatism, palindromic. S4I ff 
Rheumatoid joint di'eases, 137, 446 464, 611 
Rhinitis infectious, ste Cold common 
vasomotor 80. 437. See oho Rhmopathj 
Rhinopathia pollinosa. 509 
Rhinopathj, 437 
age of onset of 491 
in animals. 16 

ond asthma 490 493. 574 600. 646 
alleonc 39 77 SOff J30 457. 491 
m children SCfl ff 
complications of 491 ff 
diagnosb, ol 16S 494, 836 
<f«e ta drugs 323 ff 4S9 

etiofogv of 236 243 ff, 286, 297. 312, 318, 480, 
487. 863 

historv lorm for 883 
|>athergic. 487 490 ff 
patbol^ of 492 
seasonal. 487 523 ff 
sex incidence ol 491 
and Sinusitis 493. 501 
surgical indications to 491. 499 
sj-mptomatoloffv of 492 
therapjof 105 107 215 ff . 226, 230, 496 
unilateral. 58 
Rhinoscleroma 468 
Rkcoput. 2S5 ff 
Rhodamine B. 396 902 
Rhodium chlonde 902 
Rhubarb 279 309 ?81 
Rhus, see Pouon is \ 

Rhu Sem. 381 
Rib mss. 275 
Kibodasin. 430 
Ribwort. 275 
Rjce. 265. 309 454 
Rice oil 902 
Rice-water diet 186 
RicUl>. 592 

Riehl's mebnosia, 419, 422 
Riser flies. 243 
259. 511 
Rockwood. 902 

Rockj Mountain 'fiotted Fever vacane, 304 
Roentgen ras jee X mv 
Rohr=cbach tests, 76, 571 
Roots {dental;, retained, 64 
Rose.281,5U 
cold. 509. 511 
oil, 902 

Rose beogale. 418 
Rosemarj oif. 396 
Rosewood 205, 385 
Borneo, 385 
Rosin, 402 
Rotogravure. 399 
Rouge, 172, 278, 395, 399 
Roux. 902 

Rubber. 205, 402. 65S, 902 
accelerators, 73. 402 ff., 696 
foam, 194, 199 ff. 
sponge puff. 399, 402 
svnthetic, 403, 902 
Rubeola. 450 
Rudbakia,2il 
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Rugs 194 2 0 239 48S 
R e 276 S29 (T 
Kusci o 1 of 902 

Rush desens tizat on 214 334 S41 547 
in insulin h>pcrsens tiveness 214 fl 347 
Rushes 260 

Russian th Stic 267 273 274 fi 526 529 532 ff 
Rusts 280 283 889 292 488 512 ff 579 ff 
R lagra eoleis 383 418 420 
Rje 308 512 ff 
flour 72 280 

grass 249 2^4 263 530 ff 533 ff 

oil of 902 

pollen 203 265, 308 

Sabtna 239 

Sachet po dcrs 278 393 
Saffron 311 
Safranine 902 
Safrol 396 

Sage 203 267 270 ff 281 
0 1 109 

tea 207 313 667 
Sagebrush 268 2 0 ff 532 ff 
Sage\ort 270ff 
Sagrotan 902 

St lugustme grass 263 331 
St Johns \ ort 418 
Saladol 311 313 
Sal acnmon ae 902 
Sahcoritta 27a s36ff 
Salic>late8 322 323 323 364 844 ff 
SaJc>Jicacid 67 390 IT 489 902 
Salivary glands 325 328 
Sahx 259 529 ff 532 ff 
Salmon 242 
Salol 902 


Sail 


iln>ngitjs 64 

ifsola 273 329 532 ff 
Salt 314 

tfi diet 68 no 224 313 96 833 
odized 67 652 786 
Salt grass 26.. 534 536 ff 
Saltbush 273 532 ff 
Saltpeter 000 
Salts 186 ff 194 222 314 
Saltwort 275 
Salves 902 
Salvta off ctnahs 281 
5<i»i6 « niera 511 
Samph re 2/3 

Sanarelk Sch ^art^man phenomenon 31 32 778 

Sandbur 268 

Sandflies 243 488 

Sangajol 902 

Santal oil of 902 

Sarcobat IS 275 532 535 

Sarcoidosis 624 

Sarcoids 24 459 

Sarcoma of e>e 820 

Sardines 306 

Sassafras oil 396 90^ 

Satin 'ood 383 
Sausage 61 224 306 
Sa dust 280 38S 
Scab es 370 387 742 
Scalp cream 395 

Icariet fever (scarfat na) 63 99 121, 443 R 4tB 6 
Scarletred 205 390 815 
Schckte t 23 26 29 139 160 433 436 443 450 
Schistosoma 480 482 


Schistosom asis 481 
Schoenlein s purpura see Purpura 
Schultz Charlton test 448 

Schultz Dale test 2 8 42 85 9l ff 9 112 i?o tan 
217 ff 237 510 353 354 
Sclentis 331 
Scleroderma 7 7 
Scope amine 60 902 
Scotomata 93 797 R 
Scratch patch test 177 31 
Scratch test 2 IS ff 159 682 
ilangersof 161 196 
Scrofuloderm 438 
Scutch grass 263 
Sea 1 te 27 j 537 
Seafood 224 306 
Seasonal alle gic corj za 509 
Seasonal dermatoses 381 
Seasona influences 69 100 37> 623 
Seborrhea 73 
Setale cereale 2v3 263 
Second rash n measles 430 
Sedatives 633 633 ff 683 707 736 804 873 
Sedges, 260 

Sedomiid 323 8l ff 837 

Seed d gest 232 ff 

Seen urn 67 

Seneearp s 382 

Semen sens ti\ t> to 863 

Sensitizat on 40 See also 411ergization 

Sensit zing capacity 113 177 198 

Sens tiz ns 8 139 

Sensol 902 

Sep a 245 5 9 

Sencin 243 

Scrolog c tests 144 ff 472 ff 539 
Serum anti sheep 10 
autogenous see Autoserotherapy 
deaffergizat cm to 363 ff 
despeciated 3a7 362 
disease 3^1 
arthropathy in 3aS ff 
manifestat ona of 351 808 811 
prevention of 90 IO3 214 3341! 369 
treatment of t03 364 
eel I 

fertno 362 

fotegn 1 11 63 117 154 198 351 483 581 777 
833 

mi nea pig 

homologous 117 122 ff 363 
horse 11 17 42 44 90 109 143 ff 161 196 203 
239 306 352 683 851 
hypersens tiveness diagnosis of 183 369 
piemenstrual 128 ff 836 ff 
punfied 362 

Kact on iw an mals II 16 
react on local 89 359 
refractive ndex of 101 121 
Shock 358 483 

sickness 2 90 136 143 351 833 843 
fiactionated 119 332 
mcdenceof 367 360 
passve 33S 362 
pathogenes s of 351 
symptomatology of 356 838 
transfusions 122 ff , 333 ff 
Serumized drug 318 
Sex <itsttj2>at/on ^ alfergy SO R 
Shadflies 243 
Shad scale 273 532 ff 
Shani|oo 278 279 393 902 
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Shading cream, 392, 399 
Sheep’s wool, sre. Wool 
Shellac, 73. 902 

“Shock methotl” of treatment, 205 
Shock titsc.'e definftJoT of JS 
pnmarj , 38. 39. 156, 6SS 
secondarN , 39 
Shoe d\es. 359.902 
Shoe polish. 3S9. 40S. 902 
Shoe*. 3SS IT , 402 ft , 478, 704 
Short grass. 265 
Shortening. 313 
Sborl-wa\e therapv, 645. 647 
Shnmp. 242. 306 

Shwartiman phenomenon. 3, 31 5., 89, SI3, 815, 820 
S.dol, 902 

^ilk, 66. 147 184. 237. 245. 3S6, 713 H , 718, 74> 

Si tworm. 196. 245 
Silser amalgams, 903 
colloidal, 394 
inclalbc, 903 
nrfrate, 903 
nuclemate, 903 
pare t, 903 
SiUer scale, 275 
Simon Iter (prop ), 903 
Scnohroochui ssitdrotre, 622, 63S, 654 
Sinusitis, aller^c, 600 
and asthma, 501. 574, 6C0 Q 610 
bacteriolog) of. 301 
and bronchiectasis, 597 
chronic h>j)eipla$tic, 501, SOJ 
diagoo'is 01, 5^32 
infectious, 64, 79, 439, 600 744 
pathei^gic, 501 

pathogeresu of, 412, 500 S. 
and thmopath) , 493, 501 
secondarj lo/eitloa in 501 
surgical indications in, 506, 616 
ss-mptomatolog) of, 502 
Coerap) of, 505 S. 

Sinusopath) , allergic, 600 
SUtol, 903 
Skeleton, 877 

Skeptopb>lasis, 94, 112, 186, 213 
oral, 95/i ,216 
parenteral, 94 S., 214, 253 

Skin, alkali neutraUziog capaclt^ of, 55, 73, 176. Wi 
695 R 

Skm cleansing, 697 ff , 719, 731 
Skin, constitution of, 55, 82, 693, 716 
SUn creams, 395 fi , 399 
Skin diseases, 688 
<jn<f asthma, 61 1 ff. 
in children, 875 
due la drugs, 319, 323, 335 ff. 
due la Joods. 295 ff , 297 
Skin extracts, 56, 121, 126, 231, 737 
Skin: as organ of immunity, 140 ff , 688 
Skin protection, 379, 430, 697, 69S ff. 

Skin protein as endogenous allergen. 12, 53, 119, 125, 
443 

SUn reaclivit>, 167. 170, 688, 878 
anatomic %-anation in, 158, 165, 174.ff. 
in children, 875 

effect of roenslruction on. 58, 176, 861 
Skin tests. 2, 88. 167. 359 ff., 495, 538, 625 ff., 688, 690 
bacterial and %ira!, 435, 436, 446 
“differential-diagniKlic,” 702 ff., 716 ff. 
teadmg of, 162 ff.. 165. 166, 174 ff. 
record form for, 886 ff. 


See also Intracutaneous lest; Patch test, Percutane- 
ous tests. Scratch test, Scratch patch te«t 
SmallpoT. 439, 642 

Smoke. 72, 293 ff . 376 385, 488. 639, 742 
Smokeless gunpowder. 903 
‘•Smoker’s cough.” 563 

Smooth muNde spasm, 35. 59, 84 ff . 569 ff., 582 ff., 
674. 680. 876 
Smut grass. 531 

Smuts. 72. 2S0. 2S5, 292, 4S8, 512 ff , 579 ff 
Sruke %cnom, 122, 560 
Sneeze w e e d, 381 

Soap 73 205. 396. 407. 4SS, 695 ff, 814, 903 
scented 2/8, 282, 395 
<ulf<titutes. 40S 601 
(fncture of green, 903 
Sol<e 72SfT 
‘Social influences 71 
Sock d>e 66. 478 702 
Sodmm ar'enate 903 
Sodium l/eruoate 67, 903 
Sodium bicarbonate Ilf, 755, 855, 903 
Sodium bichromate, 903 
Sodium bromide 227, 472, 903 
Sodium cartxwiatc 903 
Sodium chlonde 67 314 '0.' SeecIsaSilt 
Sodium dichromate 399 
Sodium fluonde 903 
Sodium fluorosiJicate 902 
Sodium hjdroTide, 903 
Sodium hvpochlonte 903 
Sodium h>T¥><uliJte 903 
Sodium iodide. 472, 634, 652 
Sodium meta aminobeiuoate, 903 
Sodium metajiJicair 903 
Sodium oleate. 49 903 
Sodium para*aroinoben2oate, 903 
Sodium perborate, 379 
Sodium nciaoleate 49, 439, 6&3 
Sodium saliobte. 319, 327, 903 
Sodium sihcate. *72 
Sodium stearate, 903 
Sodium sulfate. 903 
Sodium $u!tide,903 
Sodium sulfite, 903 

Sodium thio«uIlate S8 227, 706, 755, 903 

Soldier weed, 273 

Seiidago, 272, 529 ff 

Soluble blue, 903 

Somnolence, 760, 792 

Sorghum, 263, 530 

Sortcin. 439, 497 

Sorrel, 276. 529 ff 

Sow bane, 275 

So> l>«in. 95, IS8, 199, 309, 402, T2S ff. 
flour, 309 
oil, 313 
Soiota. 729 
Spanish moss, 280, 489 

^MiTteine, 60 

Spasroodiccor>za, 487 
‘•Spastic colon,” see Colon, <pastic 
grass, 263 ff. 

Spear scale, 275 
Spearmint, oil of, 903 
Spectacle runs, 405 
^lennaceti, 903 
Sphenoidibs, 64 

SphiDCtef of Oddi, 686. 798, SfO 
Spiced foods. 61, 62. 67, 71, 222, 306 
^ices, 186 5,311,314 
Spider, black iridoir, 372 
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Spinach 62 146 301) 384 419 
Spiromctr> 613 (T 
Splenomegalj 33J (T 337 3-)6 
Sporoboliis 531 
S[ orosis 286 
Sporolruhon 28811 
‘'porotr thesis 97 
Spr ng catarrh 816 
Spring spra) (auto) 903 
Spruce 385 

Sputum j« asthma 58911 614 622 ff 
staining of 494 If 
Squash 224 309 677 
Squill 649 
Squirrel tail 265 
Stal ilizers 199 
Stains 386 399 404 903 
Stamen 246 
Stammering 810 
Staphi lococcids 447 
Staphj lococcus infections 12 6.3 66 446 
Staphj loderma 447 733 
Starch 726 743 903 
baths 364 7a5 
Starvation 186 650 830 fl 
Status aslhmat cu$ 589 690 8/2 
therapj of 227 632 
Status th\micol>mphaticus 483 873 
Stearic acid 903 
Steel t«ooI 903 
Stellcctomy 656 
Stem extracts 251 
Stv ! 287 
Slenolapkrum secundal m 263 531 
Stercoporphjria 420 
Sterculia gum 312 
Stenlamps 637 
Slille Tej ing 438 
Stomach allergic diseases of 668 
Stomatitis 295 319 666 
contact 373 401 667 S 
Stomatopath> 666 
Stramonium 60 294 647 632 
Stra^^ 280 434 769 

Strawlerres 54n 108 298 IT jIO 8l8 
Strep tococcids 137 447 
Streptococcus in colon 65 ff 423 IT 642 
infections 137 447 721 844 tl 
sensitivity to 449 IT 842 fl 
Streptoderma 733 
Streptomjcin 337 
SSrjdcv CSi 
Strong>loides 480 663 
Stro]3hanth n (X)5 645 648 
Strophulus infantum 42 217 313 765 
Strychnine 323 390 
Studies in allerg> case (check list) 883 
j/t asthma 601 613 628 

i/trhinopalhy 493 ff 

Styes 814 
Suaeda 275 

Succmylsulfathiazole 328 749 
Sucrets 667 
Sudan III 903 

Sudan grass 263 418 Sy ff 537 
Sugar 186 224 313 ff 723 903 
beet 72 275 526 
diet 186 222 
Sulfarsphenamme 903 
Sulfogene carbon 903 
Sulfogene golden brown 903 
Sulfonal 418 S 424 


Sulfonamides 32 41 ff 100 122 184 21)8 317 321 ff 
334 431 440 484 i8I 833 83-) 84) ff 
oj contactants Isi 177 390 392 903 
aj ingestants 319 323 323 323 8I3 
local appl Cation of 329 IT 392 ff 734 
photosens tizat on due to 323 ff 331 333 ff 392 ff 
418 a 

therap> 489 496 648 652 ff 845 
nel ulized 633 634 
topical 496 499 307 732 ff 
SuJ/onated oils 903 
Sulfosalicylic ac d 903 
Sulfur 212 390 408 63O 632 814 903 
acid 904 
vapors 294 4S8 
Sulfur dioxide 72 
Sulfur tnonochloride 402 903 
Sulfuncaad 904 
Sulfurous acid 904 
Sumac (caves 904 

Summary of allergy case rccor 1 form 889 
Summer catarrh 508 ff 
Summer cyi ress 273 
Summer del* gmss 26’ 

Sun laths 223 
Sunflower 272 530 532 333 
0 I of 904 

Sunlight 212 223 230 299 

Suntan preparat ons 430 

Sui er nations 19 ff 443 471 

Surgey/ abdominal 673 ff 676 fl 682 686 780 

tn asthma 655 IT 

nasal 491 499 ff 3O6 560 601 640 646 
Surgical indications see under individual diseases 
Swamp cal bage 294 
Sieat uriicaria 738 747 ff 731 ff 
Sweating excessive 37 39 73 229 
Sicelbreads 307 
S >eet nut ol 313 
Sieet sage 273 

S leet vernal grass 263 329/1 533 336 

Swmny filter 147 

Sycamore 238 260 529 ff 537 

S> mpathectomy 636 

Sympathet c nervous system 37 56 58 ff 

Sympath cotoma 39 369 

Sympathin 37 

Synapodin 131 856 

Synlberis na sang nnalis 264 263 

Syntropan 60 683 

S>i*ilw 99 118 122 136 ff 449 470 624 
anergy in 24 471 473 IT 
immun ty m 97 445 ff 470 ff 688 790 ff 
therapy of 337 ff 470 473 
Sypbil ds 137 782 
Sy philitic keratitis 471 ff 8I8 ff 
Synnga tt Igaris 511 
Sy r nge control 147 

Systemic diseases as cause of urticar a 749 ff 
Systemic reaction 3re reaction 

Talleoil 313 

Tachycardia 39 296 297 409 4f3 828 

Tachypnea hysterical 624 ff 

Taenia 66 137 482 744 

Taka diastase 311 862 

Tallon 904 

Tangerine 310 

Tann c acid 904 

Tany tarsi 244 

Tapeworm anemia 481 



IVDEX OF SUBJECTS 


965 


Tar. 72, 2ro. 205, 293. 350, 4CS, 410 fT„ 9C4 
paper, 904 
solution of. 9C4 
rur«o-ff/w. 272. 529 fi , 534 tT 
Taro. 730 
Tarragon. 371 
Tartar erreitc. 904 
Tartrazine \ellow. 904 
Tea. 63. 279. 313 770 
Teakwocd. 3S5 
Teeth dead 64 
infection of 64 ff 

Terrperature regubtini rrechapi'in. 411 
Tere^rrus 521. 67S, 853 
Teratorra. 5SS 
Terpin h^d^ate, 646 
Terpineol. 396, 904 
Terrell, 265 
Testes 5S 1C9 
Testosterone, 131.350 653 
Tests in alle^ case (check list) 8S5 
danjrers cf, 195 fJ 
Set under irdi\idual tj^pes 
Tetanoid t\pe, 55 
Tetanus toioid. jee Toxoid 
TeUft>, 625 

Tetrabroraf.uorecein 397. 675 
Tetrachlonjaphlhahn 904 
TeUa-ethjl lead. 404 
Telralm (letTahjdroaaphthalme) 904 
Tclraaiethil-diamino-Mniorhenone. 904 
Telraii:eth>l-lhiunin-disul£de 696.904 
Tetia metnsl-thiuran trotio^isulfide 904 
Teti>1. 696. 904 
Textiles, see Fabnes 
Tladum acetate, 396 
2S4 

Theelin, 131,856 
TheobTorame, 60, 226, 049. 65 1 
Theooloa, 60 
Theodne, tO 
Theoph) Ikne, 60, 651 

Theephjllme ethjienediaratne. see \minopb>lbne 
TheophjUine isobutanolatnine. 226. 631 
Thiamin fa>drociJonde, CO 69, 339 372, 707, 732, 
801. 825 

scnsitiwts to, 350 ff 
Thiers’ method. 111, 124 
■nuoumcil. 323, 325. 327, 334. 833, 837 
fhiourea, 833, 9W 
Ihinram sultdes. 904 
Thommen’s postulates, 255 
Thorax in asthma, 592 ff . 875 
Ihrombo-angutis obliterans. 777, S27, 831 
Throrobo-arteriU', 827 
Thrombocj-topenia, 837 

Thrombocs-topemc purpura, 325. 327, 331 ff . 341 ff 
781. SCO 

Ttiombophlebitis, 827 
ihiombcsis, 122 
Thsme. 311 
od of. 396, 904 
“Ttsmic asthma”, 873 
Thymol, 904 
fedide, 9C4 

Thymus, 56 ff , 616. 873 
Thy-ro'd. extract of. 133. 350, 802, 875 
ghed, 56 ff , S3, 748 
'ub'temal. 624. 626 
Thyrotoiico^, 57, 134 
Thyroxin. 56, 133 
TiIiJ, 239, 511 


TittdrJsu aineWrr, 2S0 
TilleStJ, 292 
Timb6. 279, 3S3 
Timothv 261 ff 

pollen 146, 253 529 ff . 533 2. 

Tin cane. 401 

Tin chloride (<tannou<), 904 
Tin foil 904 

Tincture seratrum Mnde. 904 
Tineofj budlteilj, 244 
Timutusaunum. 341, 797. 823 
Tintex (prop 904 
Tissue cream, 395 

Tissue reactions nenou< control oi, 790 
Tissues as auto-erdocenous allergens. 124. 

fluid of, 123 
Titro salt 314 

Toliacco t6.’4 ff IM 231. 279. 3S5. 670, 770, 831 ff . 
904 

.mokcot 279 iT 293 761.831 fl 
Toilet articles. 278_703 
Toilet waters JO' n 904 
Tolerance 35 50 M 70. 228 231 ff 
lest. IS7 
Toluidine. 904 
Toluol. 904 

Tomato. 224. 295 29S ff 309 ff 322. 384. 667 

Toners, 904 

Tongue 666 668 S6S 

Tonsillectomy, 871 

Ton<iIlitts 26 

Toothpaste 312 395 667 004 
Tcoth powders. 2*8 395 904 
Torch oi! 478 
Torula 285 
Tonitumin 509 
Toxemia allergic 297 810 
ofpre5nanc\ 131 132 862 ff 
Toncodendrol. 376 

Tonn bacterul 19 45 63 lOS 361. 435 ff . 441, 820 
hyper^nsibsene*' 4 31 316 442, 574 ff 
immunisation 2t*7 ff 847 
reeistance to. 35 

supbslococcic 12 121 126 135 410, 443, 446 ff , 
736 ff 

Toxin antitoxin. 1 19 358 451 
reacuon 23, IJ9 435 442 ff , 44S, 450 ff 
Toxoids. 19't, 361 

intraoasal administration of 442 
oral administration ot 442 451 
reactions to. 361 ff . 45l 
staphy lococac. 12 443, 50S 642 690 
Tersfow fomiferum 258 
Tracheitis, 63 363 

Tracheobronchitis, 590 619. 660 872, 
tubercutous, 575 622 ff 
Tracheotomy . 562 758ff.872 
Trachoma 125. 422 819 
Tragaauth. 279, 281. 312 385. 403. 904 
Ttansepidcirnal penetration. 39, 172, 206, 294 713, 
726. 742 ff 

Tramfii^n expenaients. 146 

Transfu'ion reaction'% 1. 182, 351, 353 B , 364 ff, 
369 742,857 

TransiUunuaatioa, 505 
Tran'plantation expenments, 6S9 
Transudates as auto-endogenous allergens. 119,123 
Treatmeot deallerpizabon, w DealJergi^ation 
electro-osmotic. ^7 
elimination, 199 
^aeral hygicojc, 223 
byposeusUization, see Hyposensitization 
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Treatment irradiatim 230 
nonspecific 223 
preventive 198 
principles of 198 
f s>cho(hera[ eutjc 232 

s{.eptoph> lactic see Deallergization skeptophylachc 
symptomatic 198 223 
iee also under individual diseases 
Tree of heaven 259 526 
Trees 266 
pollens of 248 IT 
Tnacetin 904 
Trial diet 186 298 
Trtbuhts 418 ff 
Trichmella extracts 480 fl 
Trchinosis 99 137 480 ff 663 83a 
Trichlorethylene 904 
Tnchlornaphthalene 176 
Trichlortoluol 904 
Tnchocepl alus 744 
Triclod-rma 291 
Tnehomes 432 ff 
Trichophytids 137 47511 /82 
Tnclophytin test mlradermal 164 170 171 436 
443 474 476 ff 704 fl 734 783 
patch 436 464 477 904 
Tr chophytosi* 66 97 44a 474 IT 
Tnchoplera 242 
Trethanolamme 396 399 904 
ofeate 401 

Trtfdlium praltnse 266 418 
Tngeminnl neuralgia menstrual 8a8 
Trigger mechanism 74 a93 737 
Tnnitro an sol 904 
Tnnitrobenzene 904 
Trinitrotoluene 696 
Trinitrotoluol 904 
Triple response 103 
Trisodium phosphate 904 
Trocles di iHaloria 244 
Tropins 139 
Trout 667 

Trypaflavine 418 467 
Trypan blue 904 
Trypan red 904 
Trypanosomias s 122 
Tryparsamide 337 904 
Trypsn 38 91 IT 104 349 
Tuaminc sulfate 559 
Tuberculids 137 458 ff 782 
Tuberculin 469 
anergyto 21ff 24 458(1 463 
avian 466 

hvpersens tiveness 22 144 153 IT 460 IT 57a 8 
818 ff 

old (Koch) 462 


patch test 464 ff 904 
PPD 33 34 462 

reaction 26 29 69 70 72 112 171 443 457 462ff 
608 ff 775 

si ringe 1 61 , , „ 

test 2 159 160 164 ff 169 1/1 436 464 ff 
oenfocal 465 ff 

therapy 19 ff 92 96 211 212 466 (I 474 497 

611 642 ff 648 

Tuberculoid structure 97 137 164 446 462 468 
471 

Tuberculos 5 136 ff 467,663 
and asthma S7a ff , 608 ,,, « 

immunity in 19 ff , 97 445 ff 457 ff 
a} skin 458 if, 688, 775 
specific therapy of 466 ff 


Tubermcihod Ifl IT 
Tularemia 436 469 
Tulip 20a 383 
Tumbleweed 273 27a 
Tumenol (proji ) 904 905 
Tumenc Wa 

Tumor mtrathorac c 616 624 
Turkey 306 
Turnip 309 
greens 384 

Turpentine 72 73 U2 150 ff 153. 176 205. 282 
407 408 694 696 90a 
Tutocain 905 
Tvins allergy n 5a 569 
Typevvr ter ribbon 90a 
Typha 26a ff 
Typhoid /eier 44311 683 
Typhus 452 
vaccine 304 
Tyiamine 60 

TyaglypUis 244 370 381 664 

Tyrosinase 379 

Tyrosine 443 TOa 

Tyrothne n 394 ff 496 507 TT 

LIcer duodenal 420 671 
gastric 420 671 
Ulcus mollc 456 
I Imiit 2a8 a29ff 
Ullramann“ I lue 90a 
Ultraviolet ray* 177 ff 418 421 7a7 
Ultraviolet therapy 230 423 430 466 ff 643 
Umbrellas 401 404 
I iistim iiuitg 211 649 
Unconsc ousness 808 
Undutant fever 464 
Unit values of pollen extracts 543 ff 
livholstery 194 200 240 ff 277 287 399 488 fl 
$12 

tran um chloride 90a 

Urbach Koenigste n technic see Passive transfer by 
blister flu d 
Urea 80a 90a 
Ureters 8a2 

Urethane 88 1 10 227 873 
Urethra 8a2 ff 
Urethral test 46a 
Urethritis 64 8a3 
One acid 847 ff 9(3a 
Unnaspastca 650 

Unnary proteoses (Oriel s P substance) 111 120 121 
123 135 204 642 
Uiinarv tract 521 747 849 
Utsol see Paraphenylenediaminc 
I rttca S33 JJ5 ff 

Urticaria 39 57 62 63 77 137 f88 737 
al erg c 741 
(M animals 16 757 
amf asthma 611 ff 737 
cholinergic 7a2 
chronic papular 762 
chronica infantum 765 
di e to cold see Cold urticar a 
d u to contactants 383 386 ff 399 742 
rfue/oendogenousallergens 743 fl 
etiologic diagnosis of 155 168 763 
etiology of 739 
die/o exogenous allergens 741 
factita 182 231 431 752 ff 
»»hav fever 519 ff 737 
incdenceof 60 81 737 
di e to infect on 449 



INDFX OF SUBJECTS 


UrUcana. due to ingc^tanls. 297. 312. 314 tT 319 IT, 
323 if., 741 . _ 

due to inhalants. 236, 245. 2S2, 742 
due to injectanls. 335. 742 
nwnstnia', 130 ff. 

mucosa. 73S. 745 fl . 7o5 
papular. 39. 65. See also Lichen urticatus 

aanlJ, ISl fl. m B. ^23, 427, 
431 fi.761__ 

treatment of. 756 n _ 
due to p«\-diic factors, 74, 750 
«\mntomato!ocs’ of, 73S 
therip. ot, 105. 217 221 S 220. 7S1 
Uru'hiol. 45. 376 
IVi/jj.*, 292 

Uterme absorption. 49 n &';• 

Uterus test jceSchulti Dale method 
Uiea. 124fr.820 
Uveitis, 72, 517, 819 

Vaccinal an-ina. 26 
Vaccinabon, 123. 126, 453 

-TO. 129 a ff , 

505. Ml tf.. 749, 772. 8j». Ml 84.. 8.4 
Bacillus coll, :(/). 650. 757 
do** of, +40, +47. 641 ff 
I)uci«)'’s bacillus. 456 
fungus. 478 

iy uitianasal spraj . 496 
oral. 207 ff . +41 if , 640, M2 
pertussis. 643 
ncLettsial. 304 
staphylococcic, 246 
steik. 211 ff. 439 ff, M3 8.4 
stool. 439, 49S ff . 508. MO. M2. .49 
in therapi, 508 _ .. . 

tyjihoid. in fewr therapy, 212 41.. 6 jO, .-0 
reacboa to, 35, 153 
virus, 304 

Vacone-filtratn. +41, Ml 
Vacdnia,642.724 
Vaginal absorption. 50, 8aa 
Vaginal bleeding. 5^ 

Vaginal discharge, 521 
Vagotomy, 58 
\ agotoma. 55, 59, 569 
\ar«nan.282 
\antlta, 205, 384. 694 
Vanilla, oil of, 905 
Vanillin oil, 418, 905 
VaniTshmg cream. 395 
Vaponephnn. 633 
Varicella. +49 
Variola, 452. 6SS 
VamLh, 175. 3S6, 402, 905 

Vamolene. 905 

Vascular disturbances « predisposing lactor, c.>, o 

Vaaljl; 413, 793 B., 819, S23 B , 831. 876 ff 

Vasculitis, allergic, 827 
nodular, 775 , 

Vasoconslticlors, 226, 498, j 06 ff , 339 
dangers of, 495, 499 _ 

Vasomotor instability, 59. 570 

Vasomotor rhinitis. 487. See_ also Rhinopathy 

Vasoneuropalhv, 410, 431, .32 U 

Vatos, +41 

Veal. 306 ff., 6S5 

\ egetable gums, see Gums 

Vegetable protein, 60 


Vegetables 224. 295. 309. 318 
as contactants. 384 
extracts of 158, 298 

Vegetative nervous system, see .\utonomic nervous 
\egelote 313 

Vehicles u«ed in patch testing, 890 R 
Velvet grass 2M. 336 ff. 

Venesection 634. 755 
Venetian red, 905 

\ enous pressure 621 

\cfbena 383 
I erbesinii eueeiioides <43 
Vernal conjunctivitis (catarrhi. 816 
Vert cmeraude 90' 

Vertigo 29. 341 412, 823 
Vesicubtion method^ M9 
\ esiculitis 64 . t - n ff 

Vesicul«»-pustubr eruption-, o! hands ,.HU 

\e*lilnibr<li'turl>ances. 760_ 

Vetennaruns. reactions in, 72 4'.' 

I ifij fjM, 854 
\ ictona blue 90' 

Vuiear 315 iT 905 
Vmvl resins 905 
Violorm (prop ^ 90' 

Violet il ic/Ji 511 

\.™«, 113 US 1,6 43511.439 

V ital capacilv 60o 613. 6-3 

Viumin V. 69 . 

V itamui B compies 2-4.644 .3-, 804 
VTlamin D 69 18> ’60 

Vitamin E, 560 
Vitamin P 780 
Vitamins. 50 318 

in anaphvbxis 68 ff 

fldrisS'/'w 

f,rl))rv“orb? 4C.d M.mdioo.l Noun, R.bo- 
davm. Thianun hvitrochlonde 
Vitreous opaaties 821 
VoHmer test. 4M ff 
Vomiucig.29; M9 666 8^ 

cyclic. 39 42. 6^ 6.0 ff. .98, 810. 8.6 
tinJ migraine, 6< 1 '93 ff. 

of pregnancy, S6I, SM 

Walk gra's, 2M 
Wallpaper. 287. 4M 

W alnut. oil of, 905 j -it ft sit 

nalnpt tm, 23S B 2«>. a>9 B o31 S , j3, 

Brazilian, 385 
Walnuts, 310 ,, 

WarmebnosisofRiehl 419,422 
Wa3ps,371,4S4 
Wassennarin reaction . 

Wassetmann reagins, 4'^ “ . '91 

VVaterbabncemaUergy.lOi, 110, <93,833 

Water colors. 905 
Water cress, 354 

Watermelon, 310 ,,,o 

Wavre-setling preparaHom,. 2.8 2S1. 393, 3.»S. 

694 814, 822. 5e« also Gums 
Wax floor, 408^ 896, 903 
mustache, 667 
polishing 903 
VV^ess. 29T. 810. 837 
Weather, see Meteorologic influences 
Weeds. 266. 375 
eradication of, 3<S B- 
VVeevil, bean, 244 
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Weltmann reaction 615 623 
Werlhofs disease 778 781 
Wesson oil 313 
Western elder 269 

Uestern nater hemp 267 27J 530 532(1 
Welting agents 73 399 401 697 fl 
WTicat 169 170 245 
flour 280 300 308 
h)] osensitization to 302 
oil of 905 
pol'en 265 

Wheat egg and milk free diet 189 192 
WTieat free d et 189 191 
Wheat grass 264 529 532 fl 
‘ Wheat miller s asthma 280 433 
Whiske> 308 312 
Whitetop 262 265 
Whitfield s ointment 90o 
Whooping cough see Pertussis 
Wildbarle\ 265 533 ff 
Wild oat 265 536 ff 
Wild parsnip 383 385 
Wild rhubarb 276 
Wild rice 260 
Wifd rje 265 533 ff 537 
Willow 259 529 ff 532 ff 
Window patch test 173 197 
Window spravs Wo 
Wine 62 306 312 316 318 843 
Wing scale 275 
‘ Winter bronch tis 6a8 
Winter fat 275 532 534 ff 
Wintergreen 0 1 of 905 
Wire grass 263 ff 
Witch grass 264 
Witch hazel 90a 
Withdrawal test 156 
Without cover patch test 173 ff 197 
Wood smoke 293 ff 
Wood stain 294 
Woods 205 382 385 905 

Wool 176 196 237 240 287 386 m 713 ff. 742, 
769 771 
fat 383 
Wormseed 273 

Wormwood 270 ff 529 532 ff S3a 
oil of 905 


Wrinkle removers 395 
Wrst watches 401 403 


X ha> fever 328 338 
\ ray diagnost c 496 302 ff 609 ff 
662 669 ff 673 ff 686 780 
effeclof 141 230 476 783 
bjpersensitiveness to 177 430 ff 
X ray ezanthem 430 ff 
X raj fhetap) 213 772 
of asthma 572 643 ff 
of dermatitis 230 ff 707 719 
of rhinopathy 497 
of s nusitis ^7 
^artscarii 
Xanthines 60 226 
Xanlku I 260 270 ff 529 ff 
Xanthodeimia lipochromica 418 
Xerodermap gmentosum 421 ff 
Xeroform 903 
Xylol 9O3 


Vard grass 331 
\anmng 297 589 
uncontrollable 809 
Yeast 144 285 289 311 673 
^ elJo r fever vaccine 304 
\elIow jacket 161 371 
\ellov olive 90S 
\ ello V th ck head 418 ff 
\e^ 385 


Zobroles subfascujl u 244 
7ca mays 260 265 529 ff 533 ff 
Zinc 403 408 
chloride 903 
oxide 903 
peroxide 90.3 
stearate 903 
sulfate 81$ 903 
lomzaton 499 36O &4t 
wh te 903 
Zinnia 383 
7 ppers 403 
Zt onia palusiria 260 
Zonite (prop ) 903 
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